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One of the many 

examples of Ford's 

attention to detail is 

the cargo restrain: 

ing net on the LX. It 

helps keep grocery 

bags from tipping over 
and loose packages from | 
sliding around. | 


THE NEW FC 
ITS PERFORMAN 


TO WHAT'S UN 


The mark of a well-designed 
automobile is total performance 


Even the smallest details 
have been carefully 
thought out. For 
example, the 
shape of this 
light switch 
and its posi- 


In the case of Taurus, that means 
a powerful 3-liter, V-6 engine. Plus 
dozens of other features that not only 
respond to the needs of the driver, 
but to those of the passengers as welll 


As а result, Taurus performs 


turning on beautifully. 
the lights as 
easy as possible! 


The trip computer is part 
of the optional electronic 
instrument cluster. It 

provides valuable travel qe nee 
information such as 
rate of fuel consump- 
tion and the distance 
you can travel until 
empty: 


nstrument 
panel is designed to be “user friendly? 
All instruments are casy to read and all controls 


are placed where your hands can casily find them. 
з 


Right down to the smallest detail. 
The best-built American cars. 


At Ford, Quality is Job 1. A 1985 
survey established that Ford makes 
“the best-built American cars. This is 
' based on an average number of 
' problems reported by owners in a 
six-month period on 1981-1984 
models designed and built in the U.S. 


The secondary si 
the front and s 
Ser the ine се of 


isor helps eliminate glare from 

» you don't have 
stantly swinging 
ind forth, It's not 


the visor b: 
available on the L model 


This One 


ШШШ 


63XP-UQ3-F2QH 


The WHAT'S NEW magazine 


pular 
cience 


APRIL 1986 Founded in 1872/Vol. 228, No. 4 


Highlights of this issue 


116 
20 knockout 
knockdown fasteners 


Put them together; take them apart—innova- 
tive fasteners let you build collapsible furniture. 


30 
PS car test—Taurus 
vs. Audi, Chevy, Dodge 


Highly touted Taurus takes on the competition: 
Audi 5000S, Chevy Eurosport, Dodge Lancer. 


94 
Scramjets that 
will reach Mach 25 


The apex in aviation technology: new engines 
that will power future superfast spaceplanes. 


52 
New products 
for your home 


PS presents a potpourri of useful products— 
new-look paneling, infrasonic alarms, and more. 


Cover photo by Greg Sharko 


The What's New Digest 


Science and Technology 

Өйгө DE aai 
Lost foam—a new way to cast car parts 
Robot driver racks up the miles for lab tests .. 
New probes of the mysterious northern lights 
What's new—products and technology 
Razzle-dazzle plastic .. 
Fakebusters—how techn 


Space and Aviation 


Scramjets that will reach Mach 25 ous! 94 
Energy News 
Arrowhead windmill .98 


Computers and Electronics 


Electronics newsfront. 
Facts for free: no-charge data bases 


Dressed for business—Apple’s Mae Plus 
Cars and Driving 


Car test: Taurus vs. Audi 50005, 
Chevrolet Eurosport, and Dodge Lancer 
По: са: chec! зерта tells 5 

iow to inspect a car оге you buy . 
What's new for your car 
All-out computer car ... 


Recreation 


Flip-flash autofocus from Kodak 


Home, Shop, and Yard 
Special Section: 
lew Products for Your Home 
Annual Spring 
Home-Improvement Section 
Two-phase inside-out sun deck ..... 
uild a tuck-anywhere laundry room 


Play patio parquet 

with drop-in-place deck squares 

Tips from a pro—8 elegant 

edges with layered laminates ........................................ 


Plans and Projects 
Wall-to-wall box beams eliminate posts 


Home Energy Management 
Never-ending hot water—and energy savings, too .. 


Tools and Techniques 
Twin-blade dado ...... 
Car Care 


Taking care of your car 
"Say, Smokey— 


Additional Features 


What's news 
Wordless workshop 
Product information 
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Readers Talk Back 


Address letters for this column to: Readers Talk Back, PoeuLAn Science, 
, N.Y. 


380 Madison Ave., New York, 


017. Because of the large 


volume of mail, we are unable to acknowledge unpublished letters. 


Famous last words 


A mechanics instructor of mine in 
World War II enjoyed telling about 
the primitive four-wheel steering used 
on military vehicles in World War I 
[*4-Wheel Steering," Feb.]. According 
to him, trucks with four-wheel steer- 
ing would pull up parallel to a load- 
ing dock. When they started to drive 
away, the front wheels would turn left 
and the rear wheels right—and the 
trucks would be jammed against the 
loading dock. The story always ended 
with the instructor insisting that four- 
wheel steering would never work. 
George L. Carey 
Salt Lake City, Utah 


Trucks didn't stop 


I think it's strange that General 
Motors (and others) are fitting cars 
with computerized anti-skid brakes 
after the failure of those brakes on 
commercial vehicles in the late 1970s 
(‘Brakes with Brains Stop Like a Pro,” 
Nov. '85]. Truckers found out the 
hard way that computerized brakes 
were difficult to maintain, costly, and 
undependable. 
James C. Thompson, Pres. 
General Delivery Trucking 
Fairmont, W. Va. 


Stuart F. Brown replies: “A major prob- 
lem affecting early truck anti-skid 
braking systems was radio interference 
with the systems’ electronic controls. 
Some of that interference was caused 
by truckers’ powerful CB radios. Ex- 
tensive interference shielding built 
into the present anti-skid systems has 
solved that problem.” 


Diamonds aren’t new 


A joined-wing airplane (“Diamonds 
Are a Plane's Best Friend,” Jan.] is a 
fascinating concept, but not a new 
one. In the late 1940s, an engineer at 
the National Advisory Committee for 
Aeronautics (predecessor of NASA) 
proposed this concept as a way of 
achieving lighter weight through in- 
creased structural rigidity. The con- 
cept also offered the aerodynamic 
advantage of swept-back wings for 
high-speed flight. Several small mod- 
els were built and successfully flown. 
No practical application for the design 
was apparent, so the project was 
dropped. Given the latest advances in 
materials technology, applications will 
no doubt be forthcoming. 
J. E. Tomassoni 
Seabrook, Md. 


No spark plugs, big savings 


As a former assistant chief engineer 
in General Motors’ AC Spark Plug Di- 
vision, I think your article on spark 
plugs [“Science Newsfront," Feb.] un- 
derestimated how much these jack up 
gas prices. Getting rid of spark plugs 
would save consumers much more 
than $10 billion a year—your figure 
for what it costs to produce the high- 
octane gasoline needed for spark 
plugs. The United States uses about 
102 billion gallons of gasoline annu- 
ally. You pay about four cents for every 
octane per gallon. So one octane 
number costs consumers roughly $4 
billion. Refineries boost the octane 
number of crude oil from 70 to 90 for 
spark plugs—that's 20 octane num- 
bers. While the relationship of price 
to octane number isn't linear over that 
20-octane-number range, your $10 bil- 
lion estimate is off by at least a fac- 
tor of three. 
John A. McDougal, PE. 
Detroit, Mich. 


Safer chimneys 


Td like to add a couple of safety tips 
to "Install a Fireplace Insert" [Dec. 
785]. Before installation, get a guild- 
certified chimney sweep to check the 
chimney's integrity. Most sweeps per- 
form this service for a nominal fee. 
Second, Underwriters Laboratories 

Continued. 
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Motorcraft races the toughest courses _ 
to get into your garage. - 


does your car. And Motorcraft spark plugs, filters, batteries and motor oil deliver top 
nce, out on the race course or on the highway. Because the technology used to 


develop Motorcraft racing parts is the same technology used to develop Motorcraft quality 


parts for your car or truck. 


Motorcraft quality parts have been installed as original equipment in more than 35 million 


Ford, Mercury and Lincoln cars and Ford trucks and are engineered to meet the needs of all 
vehicle manufacturers. So no matter what kind of car or truck you own, there's only one logical 
choice. Motorcraft, of course—so you know you're getting reliable original equipment quality 


for all makes of cars and trucks. 


EXCEEDS THE NEED 


replacement parts. Race-proven parts. Trustworthy parts. Motorcraft from Ford. Quality parts 


from Ford 


Buckle up-together we can save lives. 


O RUSH me two 20-exposure rolls of 
Kodak MP film for my 35mm camera. 
Enclosed is $2 for a 2-roll starter pack 
including Eastman 52479 and 5294* 
NAME 
ADDRESS 
city 
STATE ZIP 

431 
Mail to: Seattle FilmWorks 


500 Third Ave. W., P.O. Box C-34056 
Seattle, WA 98124 
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Readers Talk Back 


Continued 


frowns on loose insulation. Instead of 
using only vermiculite around the 
relining pipe (if one is required), add 
some portland cement and water to 
make a slurry. When this mixture 
hardens, there’s no chance of it com- 
ing out of the chimney. 
J. Isenhour, Chm., Tech. Committee 
N.C. Guild of Professional 
Chimney Sweeps, Tryon, N.C. 


Geography lesson 


I read with interest “Now: Anti-Colli- 
sion Radar for Your Car” [Jan.], but 
your geography is a little fuzzy. The 
article states that dense fog in the 
Mount Clemens and Anchorville area 
is caused by Lake Michigan. I live be- 
tween those two towns and right off 
the shores of Lake St. Clair, which is 
the true source of the fog. Lake Mich- 
igan is 150 miles away. 
Mark Hurttgam 
New Baltimore, Mich. 


Whatever became of... 


The January 1975 issue of PoPULAR 
Scrence contained an article on Sona- 
disc, which claimed to be a solid-state 
digital recorder using magnetic-bubble 
technology to store and play back 
music. The article said the device, no 
larger than a cigar box, could hold all 
the songs written since 1900. Sounds 
like just the thing to handle my ex- 
tensive record collection. Where can I 
buy one? 

Francis Pivar, New Kensington, Pa. 


John Free replies: "Bubble memories 
aren't yet cheap enough and don't have 
enough capacity to put ideas like Sona- 
disc on the market. You might want 
to consider erasable optical discs, al- 
most ready for marketing, which also 
have large storage capacities." 


Corrections: The suggested list price 
of the Makita 3%-inch circular saw 
featured in “No Place to Plug In?" 
[Dec. '85] is $165. 

In the December '85 car test, the 
interior noise levels for the Audi and 
the BMW should have been 61 and 
66 dBA, respectively. 

The wingspan for the SCM glider 
shown on January's cover [Diamonds 
Are a Plane's Best Friend"] is 44.3 feet 
(13.5 meters), not 80 feet. 

A caption in February's “The Rush 
to Hush Computer Printers" incor- 
rectly labeled a tiger as a lion. 

The fractionator-tower, graduated- 
cylinder, and fuel-injector photos in 
"Bad Gas" [March] should have been 
numbered 1, 2, and 3, respectively. 5] 
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Small Wonder 


It’s here, pocket-size radar protection. 


Imagine a superbly crafted electronic 
instrument, powerful enough to 
protect against traffic radar, miniatur- 
ized enough to slide into a shirt pocket, 
beautiful enough to win an inter- 
national design award. 


Small means 
nearly-invisible protection 


That could only be PASSPORT. 
It has exactly what the discerning 
driver needs, superheterodyne 
performance in a package the size 
Of a cassette tap: 

This miniaturization is possible 
only with SMDs (Surface Mounted 
Dev ), micro-electronics common 
in satellites but unprecedented in 
radar detectors. It's no surprise that 
such a superlative design should be 
greeted by superlatives from the 
experts. 

“In a word, the Passport is a 
winner,” said Car and Driver 

The experts report excellent 
performance. Simply switch PASSPORT 
on and adjust the volume knob. 
Upon radar contact, the alert lamp 
glows and the variable-pulse audio 


Small means 
the size of a cassette tape 


begins a slow warning: “beep” for X 


band radar, “brap” for К band. Simul. 
taneously a 


ar graph of Hewlett 

EDs shows radar proximity. 
зи get closer, the pulse 

а the bar graph lengthens. 
Should you want to defeat the audible 
warning during a long radar en- 
counter, a special switch provi 
silence, yet leaves PASSPORT fully 
armed for the next encounter. A 
photocell adjusts alert lamp bright 
ness to the light level in your car. 
PASSPORT was designed for your pro- 
tection and your convenience. 


MDs (right) do the work of 
istors and capacitors. 


PASSPORT comes with a leather 
and travels like a pro, in your 
se or in your pocket —to the 
job for trips in the company car, on 
airplanes for use in far- rentals. 
Just install on dashtop or visor, then 
plug into the lighter. PASSPORT keeps 
such a low profile. It can be on duty 
without anyone noticing. 


Small means 
an easy fit in the briefcase 


One more PASSPORT con- 
уепіепсе — call us direct. It's toll free. 
We make PASSPORT in our own 
factory and we'll be happy to answer 
any questions you may have. If you 
decide to buy, we'll ship your 
PASSPORT within 24 hours by UPS, 
and we'll pay the shipping. For an 
extra $6.00, Federal Express guaran- 
tees 48-hour deliver 

If you're not satisfied within 30 
days, return PASSPORT. We'll refund 
your purchase and your return ship- 
ping costs. There are no hidden 
charges. 

Isn't it time for a PASSPORT of 
your own? 


$295 (OH res. add $16.23 tax) 


in Canada 


Slightly high 


PASSPORT 


RADAR-RECEIVER 


Call Toll Free 800-543-1608 
Cincinnati Microwave 

Department 100-016-C16 

One Microwave Plaza 

Cincinnati, Ohio 45296-0100 


Science Newsfront 


By ARTHUR FISHER 


Fusion milestone 


Well, maybe a yardstone. There have 
been so many “milestones” proclaimed 
in the decades-long and arduous 
march toward controlled-fusion energy 
that I hesitate to nominate another. 
But what happened last December at 
Sandia National Laboratories, in Al- 
buquerque, N.M., does seem a signifi- 
cant advance in fusion research—if 
not a shot heard around the world, 
then certainly a very big bang. 

The shot was the first successful fir- 
ing of the world’s most powerful par- 
ticle accelerator, PBFA-II, shown in 
these illustrations. (The acronym 
stands for particle-beam fusion accel- 
erator.) The accelerator delivered a 
burst of ions, lasting 50 billionths of 
a second, to a diode in the experiment. 
cavity seen in the photo. The shot was 
at 70 percent of capacity; PBFA-II is 
designed to deliver at least 100 tril- 
lion watts of power—greater than the 
instantaneous output of all the power 
plants on Earth. After more develop- 
ment work, the accelerator will aim 
a beam of lithium ions onto a pea-sized 
pellet of deuterium and tritium fusion 
fuel. The enormous beam power will, 
Sandia scientists hope, compress the 
hydrogen fuel 1,000 times and heat it 
to 100 million degrees C, causing 
ignition—a small, controlled, thermo- 

Continued 
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Science Newsfront continued 


nuclear explosion. Eventually, such ex- 
periments could lead to fusion reac- 
tions with a net energy gain, the long- 
sought prerequisite for fusion power 
plants. 

Although the scale of PBFA-II is 
suggested by the cutaway drawing, it 
is hard to grasp unless you walk over 
the catwalks from the circumference 
to the center, as I did a few weeks 
before the test shot. This is a giant 
machine, arranged like a 108-foot-di- 
ameter wheel with nine spokes, each 
consisting of a four-layer stack of elec- 
trical modules. Each of these 36 mod- 
ules is a string of capacitors, switches, 
and transmission lines converging on 
the central hub, a vacuum chamber 
that will house a diode where the fuel 
pellet will be placed. During a shot, 
electrical current storms through each 
module simultaneously, and into the 
diode, generating an intense beam of 
lithium ions, which in turn will be fo- 
cused on the pellet. The electric mod- 
ules are submerged in oil and water 
in separate sections of a 20-foot tank 
that could hold the contents of 2% 
Olympic swimming pools. During the 
test shot, the liquid surface glowed and 
crackled with vivid blue electrical dis- 
charges, evidence of the awesome 
power being unleashed. 


Smart chips 


Dr. Eric J. Wildi (photo above) of Gen- 
eral Electric Co.'s Research and De- 
velopment Center gets ready to test a 
wafer containing dozens of new semi- 
conductor switches called lateral in- 
sulated gate transistors (IGTs). The 
experimental device is designed so 


that it can be incorporated in the new 
family of smart chips that integrate 
logic and high-voltage circuits, ena- 
bling them to handle 10 times as 
much power as they can now [“The 
Control Revolution,” PS, Nov. '85]. 


BUMBLE meets Moon 


The woman in the photo below is read- 
ing Moon, an embossed language for 
the blind that is easier to learn than 
traditional Braille. What's new is that 
this example was not produced by the 
slow, hand-set printing technique nec- 
essary until now, but by a new com- 
puterized system that allows a typist 
to generate Moon documents simply 
by typing in English. The system uses 
a 16-bit microcomputer, a laser printer, 
and special software. It is called BUM- 


BLE, for Brunel University Moon, 
Braille, and large-print equipment 
(the system can turn out all three), 
and was developed by Dr. John Gill, 
of the Research Unit for the Blind, 
Brunel University, Uxbridge, England. 


Fifth force? 


After all the anguish undergone by 
physicists trying to accommodate four 
basic forces in a single coherent theory 
—the so-called grand unification the- 
ory [“Соѕтіс Order,” PS, May '83]—is 
it fair to introduce a possible fifth 
force? A team of scientists led by Dr. 
Ephraim Fischbach at the University 
of Washington in Seattle has sug- 
gested that an extremely weak force 
called hypercharge does exist. If so, it 
would wreak havoc with much of what 
we consider fundamental knowledge 
of the universe, from Galileo to New- 
ton to Einstein and beyond. Among 
other niceties, a fifth force would mean 
that objects of different composition 
do not fall at the same rate. Before 
rolling on the floor and chewing the 
rug, however, consider that Fischbach, 
et al., have made their proposition on 
the basis of a statistical reexamina- 
tion of the results of a 70-year-old ex- 
periment conducted by the Hungarian 
physicist Lóránt (Roland) Eótvós. The 
existence of a fifth force remains to 
be demonstrated in the laboratory. 


Plants against sewage 


With a modified hydroponic system 
called the nutrient-film technique, ag- 
ricultural engineers at Cornell Uni- 
versity, in Ithaca, N.Y., are using live 
plants of many species to remove pol- 
lutants from sewage at much lower 
capital-investment and operating costs 
than those of conventional sewage- 
treatment facilities. The key to the 
technique is to grow plants in troughs 
with a thin film of waste water di- 
rected to flow through the plant’s 
roots, which absorb organic and inor- 
ganic pollutants, including heavy met- 
als. The system uses three stages, each 
with a different kind of plant. “It takes 
only a few hours to turn grossly pol- 
luted sewage into highly purified 
water,” says Cornell’s William J. Jew- 
ell. “Instead of building concrete-and- 
steel monsters at tremendous costs, we 
can use this system, which would cost 
half as much, to do the same job.” Jew- 
ell will test a 10,000-gallon-per-day in- 
stallation this spring in Ithaca under 
the sponsorship of the Gas Research 
Institute (Chicago) and the N.Y. State 
Energy Research and Development 
Authority. us 
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We'll pay you to take 
the most exciting classes anywhere. 


You'll learn electronics, avionics, aircraft Whatever your goals, the Air Force will 
maintenance, health care sciences, man- equip you with the skills to get where you 
agement or logistics—the Air Force will want to be. 
train you in one of more than 200 technical If you're looking seriously into your 
specialties America needs today. future, Aim High to a future in the Air Force. 

You'll get hands-on experience with the Visit your Air Force recruiter today or call 
latest equipment, and we'll pay 75% of your toll-free 1-800-423-USAF 
tuition for off-duty college courses, to get (in California 
you even further. 1-800-232-USAF). ta an 7 


The Civil War Chess Set. 


Issued by The 
National Historical Society. 


Crafted in America 
by The Franklin Mint. 


Sculptured, intricately detailed. 


A work of great artistry and historical 
importance, The Civil War Chess Set will add an 
accent of imposing grandeur to your home. 

Each playing piece is actually a three-dimensional 


portrait sculpture, carefully crafted in fine American 
pewter and set on a solid brass pedestal base. 
Each base is hand-embellished with a band of rich 
enamel—blue for the Union forces and gray 

for the Confederacy. And every detail of uniform 
and weaponry is historically accurate down to 

the buttons, braiding, sabers and carbines. 

Even the facial expressions of General Grant and 
Stonewall Jackson have been captured! 


Pewter-finished chess board. 


You'll receive, as part of the set, a 
custom-designed playing board finished in 
pewter, with squares of blue and gray to carry 
out the Civil War theme—and a fitted case to 
house all 32 playing pieces. 

This is an heirloom chess set you'll want 


f THE NATIONAL HISTORICAL SOCIETY 


Civil War Chess Set 
A work of art to add distinction to any room. 


* to display prominently in your living room, |© r-------------:SUBSCRIPTION APPLICATION -------- 
library, den or office. It will be a magnificent Please mail by April 30, 1986. 
enhancement to your decor—inspired by an era а Limit of one set per person. 
that touched the American soul. SERE CIE снг 

enter my subscription for The Civil War Chess Sı ed by The National 


Convenient to acquire. Historical Society, consisting of 32 chessmen crafted in solid pewter, brass and 


Your chessmen will be sent at the rate of two eed send no money now. I will recei hess pieces every other month 
every other month—but you'll be billed for only 1 Bilbe billed for juston ata time S17 per month beginning when my 
one a month, at the attractive price of $17.50 chess board and fitted presentation case, at no added charge 

each. (No added charge for the playing board.) s ) nd handling, 
You'll also have the opportunity to complete Signature 

your set earlier—if you wish. 

Mr./Mrs. Miss 


Enter your order promptly. 


To acquire The Civil War Chess Set, for your 
pleasure and to pass along to future generations, 
mail your application by April 30th. ЖИРЕНЕ ui me er 


Address 


State, Zip 


pi S C 


| Automotive Newsfront 


Techno-color dashboard 


Critics have dubbed them “Tokyo by 
night” instrument panels in honor of 
that city’s gaudy neon signs. But 
Nissan sees a bright future for multi- 
colored electronic instruments. The 
panel of its CUE-X (above and left), 
shown at the Tokyo Motor Show, com- 
plements the usual liquid-crystal 
display with two CRTs that can be 
programmed to show performance in- 


formation in bar graphs or pie charts. 
It also provides warning and service 
information. 

In the center of the panel a touch 
screen displays maps and route guid- 
ance, which are calculated with the 
help of Global Positioning System sat- 
ellites. The screen also controls the 
car’s compact-disc player, air-condition- 
ing system, and electronic air suspen- 
sion. Sound far-fetched? Nissan as- 
sures us, “CUE-X is a working, active 
prototype for the next decade.” 


International affair 


Designed in Germany, built in Korea, 
named after a French race, and sold 
in America, the 1988 Pontiac LeMans 
will be further proof that the automo- 
bile industry recognizes few borders. 
Opel will do the design and engineer- 
ing of the subcompact, which will be 
based on the Opel Kadett currently 
sold in Europe. Korea’s Daewoo will 
actually manufacture it. The car will 
be powered by a two-liter engine and 
will be available in at least two body 
styles: a hatchback and four-door 
sedan, as shown in the sketches below. 
The LeMans will go on sale in the fall 
of 1987. 


Watch your mirrors 


Liquid-crystal technology is being de- 
veloped to serve as a kind of electronic 
shutter for various applications, say 
engineers at Oldsmobile, who expect 
to have a liquid-crystal rearview mir- 
ror for the 1987 model year. 

The trick mirror uses the same prin- 
ciple as a digital watch. A thin film 
sandwiched between two plates of 
glass either passes light or reflects it, 
depending on the polarity of a current 
passing through the liquid. For the 
rearview mirror, the reflecting mode 
of the crystal is used to darken the 
mirror at night. When the polarity is 
reversed, light can pass through to the 
silvered surface underneath, which 
then acts as a brightened daytime 
mirror. 

Oldsmobile engineers hope the mir- 

Continued 
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NISSAN 


INTRODUCES THE 
MOST IMPORTANT 
TRUCK ADVANCE 
IN 25 YEARS. 


| 


.THENEW HARD 


1 FROM NISSAN—A TOTALLY NEW MORE POWER THAN EVER 
= LINE OF TRUCKS Introducing а full line Totally re-engineered. A full line of 
x of trucks so tough, so powerful, so fuel-injected trucks. With а re-geared 


bold in styling, they could only be powertrain that delivers more real 
called Hardbodies. A revolutionary power and torque to the rear wheels.. 
concept in compact truck design from Available with the biggest engine of 
Nissan, the company that invented any compact truck. Nissan's new 
the compact truck. 3.0 litre overhead cam V-6 
un 
ue mur 


BODY NISSAN 


BIGGER INSIDE Totally re-designed. BIGGER OUTSIDE Totally re-shaped 
Nissan created this new truck around With hot-rolled steel wrapped around 

its most important payload—you. With the longest, widest, most aerodynamic 
the biggest, broadest, roomiest cab in truck Nissan's ever built. And the 

any Nissan. biggest cargo box of all leading standard 


compact trucks. The Hardbodies. Bold. 
Taut. Muscular. 


NISSAN 


The Nissan SE King Cab* 4X4 
Optional light bar, grille and brush guard 
shown here not available until April '86. 


NISSAN-OUR MOST POWERFUL 


EVERY TRUCK FUEL-INJECTED BIGGEST V-6 IN THE CLASS Workout NEW FUNCTIONAL AERODYNAMICS 
Regular Bed. Long Bed. King Cab® the biggest engine in any compact Nissan knows that power alone 
4X2. 4X4. The whole line fuel-injected truck ever—Nissan’s new 3.0 litre doesn't make a truck great. It takes a 
for more power and performance. overhead cam V-6. With 140 horse- truck designed with agility and finesse, 
With a new 5-speed manual trans- power, no other compact pumps out too..Witness the new Nissan—the 
mission standard throughout the line. - more power. Or, choose Nissan's twin- airfoil roofline, raked windshield, 
spark, hemi-head 2.4 litre NAPS-Z sloped hood and flared fenders. They 
engine. It’s got the most power—106 weren't designed to make this 
horsepower—and torque of all the Hardbody the sleekest, hottest-looking 
leading standard model compact trucks. truck on the street—they're a function 
mE—— of aerodynamics designed to ! 
improve performance, reduce noise, — 
and deliver a smoother ride. | 


Nissan SE King Cab 4X4 in Thunder Black Standard Regular Bed 4X2 in bright red— 
Nissan's lowest sticker-priced Hardbody 


LINE OF COMPACT TRUCKS EVER 


BUILT TOUGHER FROM THE featuring a beefed-up independent ONE-TON PAYLOAD For extra-big 
GROUND UP Every Hardbody truck is front suspension—creates Nissan’s loads, Nissan’s got an extra-big, 

built around a new, reinforced box-ladder best-ever ground clearance. And extra-tough Hardbody—the new Heavy 
chassis as tough as the steel from more galvanized steel is used in its Duty Long Bed. V-6 powered, it's got 
which it's cast—a chassis that handles underbody and sheet metal for even an 88" bed and a 2000 Ib. payload. 

a 1400 Ib. payload on all the more rust resistance. 

new E, XE, and SE models. 

A clean new underbody design— 


Nissan XE Long Bed 4X4 in Platinum 


NISSAN-OUR BIGGEST, WIDEST, 


BIGGEST CARGO BOX Double walls of 
Steel shape a cargo box so wide and 
deep, this new Nissan has the biggest 
Cargo volume of any leading standard 
compact truck. It's wider, too, between 
the wheel wells, accommodating a 
wider track and bigger tires. Incredible 
attention was paid to even the smallest 
details. Case in point—the tie-down 
hooks. They're hidden—set into the 
cargo-side walls 

until you pop 

them out. These 

patented pop-up 

hooks are a 

Nissan exclusive, standard on all 

SE models. 


{ 


BIGGEST, FATTEST TIRES The biggest, 


widest (P235/75R15) factory-available 
tires of any compact truck are standard 
on the SE 4X4. If the biggest aren’t big 
enough, trick-out the SE with Nissan's 
optional 31 X 10.5 R15’s mounted on 
new alloy wheels. It's the hot set-up. 
BIGGER KING CAB? America's 
best-selling extended-cab compact 
truck is now even better—and bigger. 
With more lockable space behind the 
buckets—for people or cargo. This 
new King Cab? introduces hideaway 
jump seats that fold flush into the side 
walls—another Nissan exclusive. And, 
new side windows wrap into the roof 
for extra visibility. 


BIGGEST, ROOMIEST CAB-- 
DESIGNED AROUND YOU Move into 
Nissan's biggest cab ever. Discover 
roominess head and shoulders above 
anything you ever expected in a compac 
truck. Look through the big side 
windows and huge windshield—the 
visibility is Nissan's best ever. New 
insulation and aerodynamics combine 
to dramatically reduce interior noise. 
Ventilation is improved, too. Nissan 
Calls it ergonomics. You'll just call it 
intelligent. With full instrumentation 
laid out the way it should be. Easy to 
read. Easy to reach. 


ROOMIEST TRUCKS EVER 


WIDE CHOICE OF OPTIONS There's a 
Hardbody truck for everybody. Regular 
Bed. Long Bed. King Cab? 4X2. 4X4. 
The long list of options includes the 
only 4-speed overdrive automatic 
transmission in any compact truck. A 
big, new air conditioner. A Power 
Package (available with Sport 
Package) with power windows and 
doorlocks, cruise control, variable 
intermittent wipers, dual electric 
outside mirrors, and a superb AM/FM 
stereo cassette 4-speaker system. And 
the list goes on. Outfit a Hardbody 
truck any way you want—there will 
never be an ounce of fat on it. 
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SPEC THE NISSAN HARDBODIES 


NISSAN TRUCKS REGULAR — LONG KING 
DIMENSIONS AND WEIGHTS BED BED CAB” 


E ax 
Wheelbase (in.) 104.3 116.1 116.1 
Length Overall (in.) 174.6 190.0 190.0 


Width (in.) 65.0 
Height (in.) 62.0 
Track—Front (in.) 54.9 
Track—Rear (in.) E 545 Р 
39.3 393 39.3 
422 422 426 
55.3 55.3 55.3 


Payload (Ib.)' 1400 
Bed Length (in.) 72.6 88.0 73.4 726 88.0 73.4 


юв soe so 
M500: M50D — M50D М500 


Transmission (opt.) A40D* N/A N/A N/A 
NISSAN TRUCK ENGINES 
Displacement (cc) 


REGULAR 
BED 


LONG 
BED 


4X4 
116.1 
190.0 


KING 
САВ" 


104.3 
174.6 


116.1 
190.0 


А400 
2.4L 1-4 
2389 


Horsepower @ rpm 106 @ 4800 140 @ 4800 
Torque (ft. Ibs.) @ rpm 137 @ 2400 166 @ 2800 
Induction System Single Point Fuel-Injection Single Point Fuel-Injection 


‘Heavy-Duty Payload Available 2000 105 ?Regular Bed Standard Payload 1000 Ibs. Manual 5-Speed Overdrive. «Automatic 4-Speed Overdrive. 
Nissan trucks are available with a wide choice of trim levels (STD, E, 


XE, and SE), exterior colors (11—including З great new two-tones), EJ NISSAN| 
and interior colors (4—including a new dark red). 
THE NAME IS 


NISSAN 


BELT 
YOURSELF 
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ror is only the beginning. A sun roof 
and even side windows that can be 
electronically darkened are under de- 
velopment. Privacy seekers will have 
to wait for a while, though, as prob- 
lems with a patchy effect in the dark- 
ened glass haven't been licked yet. 


Mazda or Mustang? 


A sporty Mazda coupe (above) was re- 
cently spotted undergoing tests on this 
side of the Pacific. Will this be the new 
Mazda 626, or could it be the future 
Ford Mustang? The two-door is based 
on the 626, and features aerodynamic 
headlights, flared fenders, and a wrap- 
around rear window. Under the skin 
is a turbocharged four-cylinder engine 
and anti-lock brake system. 

Ford has said it will buy cars built 
by Mazda at its Flat Rock, Mich., 
plant. The familiar long hood and 
short deck of the car pictured could 
mean that a Mustang nameplate will 
find its home on the trunk lid. 


Three into six 


Multiple-valve arrangements are all 
the rage these days, as the quest for 
higher horsepower has prompted a raft 
of new engines featuring four valves 
per cylinder. Now Pontiac is trying an- 
other approach: an engine with three 
valves per cylinder. The prototype 
3.2-liter V6, which produces some 200 
hp, is only one of the half dozen high- 
output engines under study. 


Turning to Germany 


A limited number of Pontiac Fieros 
will be built this spring with a new 
five-speed transaxle made under li- 
cense from Getrag Gears A.G., the 
West German transmission company 
that currently sells to Mercedes, BMW, 
and others. The 170-ft.-Ib. torque rat- 
ing of the transaxle allows it to be 
used with the 2.8-liter high-output V6. 
Up to now, General Motors hasn't had 
a five-speed capable of handling the 
torque of a transversely mounted high- 
performance engine. 


Chrysler has also turned to Getrag 
for new transmissions, and the com- 
pany will use Getrag-built and -based 
units in its high-horsepower cars start- 
ing in 1987. In addition to the higher 
torque ratings, the Getrag transaxles 
feature changes in bearing design to 
improve the balky shifting found on 
many domestically built transaxles. 


Shift by chip 


Electronics may soon make another 
major inroad on the domestic automo- 
tive scene. Both Chrysler and General 
Motors are developing a new genera- 
tion of electronically controlled auto- 
matic transmissions for their 1990 
front-drives. These four-speeds use 
computer-controlled shift valves, 
which initiate shifts based on electron- 
ically sensed engine speed, vehicle 
speed, ambient temperature, engine 
temperature, and throttle position. Al- 
though there has been a lot of discus- 
Sion lately about continuously variable 
transmissions, these electronically 
controlled transmissions are regarded 
as the next level in transmission de- 
sign, especially for larger vehicles with 
higher horsepower requirements. 


Wide-track Alfa 


Engineers at Pontiac and Italy's Alfa 
Romeo are discussing joint develop- 
ment of a sfhall sporty car. Talks have 
been centering on a four-place subcom- 
pact similar to the current Alfa GT. 
Along with the car, expect some busi- 
ness link between General Motors and 
Alfa. 


Manufacturing revolution 


Revolutionary changes in auto manu- 
facturing are anticipated by the mid- 
1990s, as evidenced by some top-secret 
work being conducted by General Mo- 
tors to study methods for assembling 
future cars. Studies at the Buick- 
Oldsmobile-Cadillac (BOC) group are 
looking at highly automated assem- 
bly of conventional steel bodies and 
at high-volume production of cars built 


with a metal skeleton and hang-on 
plastic skin. Also under study are all- 
plastic cars. This concept was demon- 
strated by the Buick Wildcat show 
car [^ANF," PS, Feb.]. Word at GM 
is that when the three studies are 
completed, results will be used to pick 
the most promising way to build fu- 
ture BOC cars. 


Cutting engine costs 


Along with changes in the way cars 
are assembled, General Motors expects 
to radically alter the structure of its 
basic four-cylinder engines to make 
them easier (and cheaper) to manu- 
facture. Melodramatically dubbed the 
Manhattan Project—after the World 
War II project that developed the 
atomic bomb—the new engine will 
have an aluminum block and head 
cast in a single piece. 

It’s not a new idea—the Rolls-Royce 
Merlin aero engine used integral cyl- 
inder heads—but it's one that hasn't 
seen much use in passenger cars since 
the 1920s. The 1990 Camaro and Fire- 
bird were supposed to get the Man- 
hattan Project engine at the same 
time they were switched to front-wheel 
drive. But GM insiders say the engine 
probably won't be ready in time. 


News briefs 


* Chevrolet has a computer pro- 
gram that lets buyers select a car or 
light truck, pick options, total up the 
price, and explore financing before 
they even set foot in a showroom. It 
could be a secret weapon for dealing 
with the dealer. The disk is available 
for the IBM PC, Apple IIe, and Com- 
modore 64. Cost is $3 from ChevyTech, 
Box 2054, Warren, Mich. 48090-2054. 

* Four valves good, six valves 
better? Maserati is reported to be 
working on a V6 with six valves per 
cylinder—three intake and three ex- 
haust. One cam lobe operates each 
trio of valves via a trident-shaped 
rocker arm. 

* Buyers who are disappointed be- 
cause their new car uses more fuel 
than the old one should be patient. 
Saab says it may take a new engine 
6,000 miles to break in. The economy 
difference can be up to 10 percent. 

* Finally, for some cheap thrills, 
consider the Desta. The $5,499 con- 
vertible, built in Greece, will go on 
sale here this spring, says the im- 
porter, Brooke Weisleder of Bricktown, 
NJ. 


Contributors: Jack Keebler (New York), Dan 
McCosh (Detroit), Jim Schefter (West Coast), 
David Scott (Europe), Tom Wilkinson (New York) 
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Electronics Newsfront 


By WILLIAM J. HAWKINS 


Show stoppers 


Manufacturers exhibit their latest 
electronic marvels at The Consumer 
Electronics Show. Senior Editor John 
Free, just returned from the show, re- 
ports on some highlights: 

Pocket TVs mushroom. Pocket-size 
are hot. Panasonic rolled out 
LCD set, a three-inch $299 
color model available in May. Pana- 
sonic’s enhanced-resolution color dis- 
play, based on the black-matrix prin- 
ciple used in picture tubes for better 


contrast, eas 
quality of oth: 
ket. And Citizen Electronics intro- 
duced its shirt-pocket-size $99 06TA 
black-and-white LCD set with a 2.5- 
inch screen, plus the $159 O8TA 
(above) with stereo FM. 

Citizen claims its new method of 
making LCD panels will result in tiny 
sets priced at less than $50 and 12- 
inch models costing less than $400 by 
1990. “You'll be seeing models built 
into toy bears," predicts marketing di- 
rector John Witt. Citizen's latest black- 


matrix models offer higher resolution 
and perceptibly better images com- 
pared with earlier LCD models on the 
market. 

NASA's 3-D video helmet. "They're 
sort of the ultimate Foster Grants," 
quipped NASA engineer Jim Hum- 
phries as he demonstrated flip-up gog- 
gles for a prototype space helmet. Like 
sunglasses, NASA's new helmet could 
filter sunlight. But its real job is dis- 
playing computer information to pi- 
lots or astronauts. 

The helmet (below), built for about 
$2,000 at NASA's Ames Research Cen- 
ter, in California, has two TV screens 
plucked from ordinary Citizen LCD 
pocket-size sets. Three-dimensional 
computer-graphics images transmitted 
to the helmets may aid pilots of ad- 
vanced jet aircraft or persons work- 
ing on upcoming space stations. With 
a transparent-screen version, for ex- 
ample, computer-generated diagrams 
could be superimposed over the actual 
view of a space station as it's assem- 
bled. A helmet sensor detects head 
movement, so computer images change 
and "track" when you look in another 
direction. 

I peered through a pair of goggles 
that displayed WELcoME To NASA, pro- 
duced by a small character generator. 
Special lenses are designed to visu- 
ally immerse you in a scene; the wrap- 
around view is akin to a front-row seat 
at a 3-D cinemascope movie. The 
NASA team is quickly adapting 
higher-resolution and color-LCD 
screens. 

Videodiscs: higher-fi, 3-D. Rock- 
video images on color monitors at 
Yamaha's booth seemed especially 
crisp and clear. That's because the 
firm's new videodisc players, the 
LV-X1 and LV-X1 Digital, offer excep- 
tional horizontal resolution—up to 
400 lines. The digital model also de- 
codes digitized audio now on some 
videodiscs; until now that required 
a combination videodisc and CD 
machine. 

Meanwhile, in Japan, several firms 
are readying players and discs that de- 
liver either high-definition TV (1,250 
scanning lines) or 3-D. Victor Co. of 
Japan (JVC here) will market 3-D 
videodiscs, adapters, and special LCD 
glasses overseas this year. Victor's 3-D 
system is based on capacitance-type 
VHD-disc hardware, not yet on the 
US. consumer market. (LaserVision 
discs with 3-D have also been demon- 
strated.) The high-definition TV discs 
deliver about half the playing time of 
standard-TV versions. Unfortunately 
for video buffs, no marketing plans 


have been announced. й 
Continued 
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it’s Unanimous 


(Even the competition says ESCORT's the one to beat) 


t's easy to see who sets the pace in radar 
warning. Just read all the detector ads. Most 
of them claim to be as good as ESCORT. A few 
say they're better. 

At least they agree on one thing. ESCORT 
is the one they have to measure up to. 


A modern classic 

ESCORT was a radical piece of electronic 
engineering in 1978 when it was introduced, 
the first practical use of superheterodyne tech- 
nology to warn of police radar. Car and Driver 
magazine said, “...the radar detector concept 
has finally lived up to Its promise." 

Since then, our engineers have never 
stopped refining that technology. ESCORT may 
look the same on the outside, but it never 
stops getting better on the inside. 


Standard of comparison 

Now, when experts refer to the high-water 
mark in radar protection, they automatically 
turn to ESCORT. In March of this year, Car and 
Driver published its latest detector test, this one 
comparing remote-mounted models. ESCORT 
is designed for dashtop or visor mounting. But 
the magazine included ESCORT in the test 
anyway, as the reference against which the 
performance of the others would be measured. 
ESCORT scored 412 points in the final rating, 
compared to 274 for the highest-finishing 
remote. You might say the comparison showed 
that there is no comparison. 


A gilt-edged reputation 
Seven years is a long time in the radar 
warning business, but there is no shortcut to 
a good reputation. Car and Driver said, “The 
ESCORT radar detector is clearly the leader 
In the field in value, customer service, and 
performance..." 


These excerpts were taken entirely from 
advertisements for other radar detectors. 


So it's easy to understand why other de- 
tectors would try to stand in our limelight. 
ESCORT has seven years worth of credibility, 
the one quality that money can't buy in this 
business. 


Check our references 

Credibility doesn't come from extravagant 
claims. It comes from satisfying customers. 
You probably know someone who owns an 
ESCORT (nearly a million have been sold). So 
ask about us. 

ESCORT pioneered superheterodyne receiv- 
ing circuitry. Ask if our radar warnings always 
come in time. 

ESCORT 's reporting system combines an 
alert lamp, a variable-rate beeper that distin- 
&uishes between X and K band, and an analog 
meter, all to give an instant indication of radar 
strength. Ask if our warning takes the panic 
out of radar. 


ESCORT is sold in one place only, the 


` factory that makes it. This lets you deal directly 
№ with experts. Any of our staff of over 60 sales 


people will be glad to answer any questions 
you may have, about ESCORT or about radar 
in general. 

We've been solving people's radar problems 
Since 1978. How can we help you? 


Try ESCORT at no risk 
Take the first 30 days with ESCORT as 
a test. If you're not completely satisfied 
return it for a full refund. You can't lose. 


ESCORT is also backed with a one year 
warranty on both parts and labor. 


ESCORT $245 (OH res. add $13.48 tax) 
Slightly higher in Canada 


TOLL FREE... . 800-543-1608 


= 
By mail send to address below. Credit 
cards, money orders, bank checks, cer- 
tified checks, wire transfers processed 


immediately. Personal or company 
checks require 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


Cincinnati Microwave 
Department 100-016-A16 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 


Tune in "Talktalk; the satellite call-in comedy talk show. Sunday evenings оп public radio stations. Check local listings. 


© 1985 Cincinnati Microwave, Inc. 


н 
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Price busters 


It accepts a sheet of paper like a pho- 
tocopy machine. But a page scanner 
converts the image to bits and bytes 
for use in a personal computer. Until 
now, automatic scanners cost about 
$5,000; the PC Scan (right), from Dest 
Corp. (1201 Cadillac Ct., Milpitas, 
Calif. 95035), is $1,995. With a $595 
Text Pac program, graphic images 
that contain text—pre-typed charac- 
ters and numbers—can be edited di- 
rectly by a computer's word processor. 

QMS (1 Magnum Pass, Mobile, Ala. 
36618) has introduced a new six-page- 
per-minute laser printer called KISS. 
The real love affair is with its price: 
$1,995, one third the cost of most other 
laser printers. 


Quick looks 


* Write-once laser-disc drives for 
personal computers have arrived: 
Among the first companies to intro- 
duce one is Portable Solutions (Aus- 
tin, Texas). Designed for the IBM 
PC/AT and compatibles, the 100- 
megabyte removable-disc system is 
about $5,000; discs, less than $200. 


* А complete CD-ROM package, 
consisting of the Grolier's Encyclope- 
dia on a CD, drive, controller, and re- 
trieval software, is now available for 
the PC from Activenture Corp. (Box 


51125, Pacific Grove, Calif. 93950). 
It's $1,000. A similar package for 
the Apple IIe is $1,995 from Micro- 
TRENDS (650 Woodfield Dr., Schaum- 
burg, Ill. 60195). It includes 512K of 
RAM and a 68000 microprocessor. 

* Touch that keyboard, and it may 
cost you $18,400. But the good news 
is that you now own a Nissan 300ZX. 
Viewdata (1111 Lincoln Rd., Miami 
Beach, Fla. 33139) has gone national 
and is now offering BidQuik—an on- 
line auction service—to its computer 


subscribers, and the next round of bids 
is on the sports car. Too afraid of ^win- 
ning" to try? Then enter YGI— You 
Guessed It —on CompuServe (5000 Ar- 
lington Centre Blvd., Columbus, Ohio 
43220). Sponsored by Hallmark Cards, 
the game lets you play with others as 
a team to guess trivia questions. Win, 
and you get points towards a prize. 
* From the cheers and boos depart- 
ment: Timothy Schabeck wrote the 
book Managing Microcomputer Secu- 
rity. It tells how large companies can 
protect valuable computer data from 
being lost or destroyed, and the book 
has been an instant sellout. Cheers. 
But there was only one customer: the 
Internal Revenue Service. 


to save gas. So when you tow, 
you want added protection for your car. 
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3. A TOWING SUSPENSION. 


A standard suspension is basically made to carry passen- 

gers. Frequent trailer towing can reduce the life of your 

springs and shocks. Hitch World installs air lifts or air shocks. 

that give your tow vehicle added frame support, and 
reduce suspension and tire wear. 


2 ‘© ^ Herearea few tips to follow: 
= 1. THE RIGHT HITCH. 

Hitches differ. The wrong one can cause body damage or 

tear out. U-Haul” Hitch World” provides the hitch to fit your 

towing needs, using top brands like Draw-Tite and Reese. 

Each hitch has a nationwide warranty, good as long as you 

own your tow vehicle. 

2. A TRANSMISSION COOLER. 

Towing with a downsized car causes heat 
build-up in the automatic transmission. 
That can burn the transmission's fluid and 

itch World selects and 

ike Hayden, that extends 


NOW SAVE UP TO $15 

This coupon is good for $5 off the price of a hitch, a transmis- 
sion cooler, and a suspension system ($15 maximum discount, 
offer expires 12/31/86). I's ай at your nearest U-Haul Center. 
Look in the White Pages under U-Haul. Write for a FREE HITCH 
GUIDE: HITCH WORLD, Dept PS, PO. Box 21503, Phoenix, 
AZ85036 Limit оп per customer PS486 
hummmm -"nmummmmmmummmd 


More for your money at your U-Haul Center 


shorten its life. 
installs a transmission cooler, 
the transmission's life by releasing the towing-caused heat. 


Taking 
Vitamins 


If you think the vitamins you 
are now taking are doing you 
any good, wait until you hear 
the latest news on why they 
may not. 


By Joseph Sugarman 
This may come as a shock, But according 
to the latest research, those vitamins that you 
take every day may be doing you absolutely 
no good. For example. 

FACT: Vitamins should be taken after a 
meal—never before. The body must first have 
protein, fats, or carbohydrates in the digestive 
tract to properly break down the vitamins for 
proper absorption. 

FACT: Your body has a need for a natural 
vitamin balance. Too much of one vitamin 
may cause another vitamin to be less effec- 
tive. For example, vitamin A should be taken 
with Vitamin E but excessive iron should not. 

FACT: If you take too much calcium, you 
may deplete the magnesium in your system. 
And you need magnesium to convert food in- 
to energy. 

FACT: Some vitamins are best taken in 
the morning and others at night. For exam- 
ple, the trace element chromium helps break 
down the sugar in your food which in turn 
creates energy—perfect to start the day. But 
at night you should take Calcium which has 
a relaxing effect—perfect for the evening. 

FACT: Athletes or people who exercise 
a great deal need vitamins more than peo- 
ple who don't exercise. Vitamins are depleted 
at a much faster rate during exercise than dur- 
ing any other period of time. 

But there was a series of other facts that 
Surprised me too. For example, despite 
everything I've just mentioned on the care in 
taking vitamins, there are those people who 
absolutely need vitamins because of the men- 
tal or physical activity that they undergo. Peo- 
ple on a diet, under stress, those who smoke, 
women who take contraceptives and even 
those who take medication—all rob their 
bodies of some of the essential vitamins and 
minerals that they need to help combat the 
various habits or conditions they are under. 

And with proper vitamins in the proper 
balance and at the proper times, you will have 
more energy and vitality. Little changes may 
take place. Your nails may become stronger, 
your hair may become thicker and your skin 
may be more elastic which will keep you 
younger-looking longer. 

DOCTORS HAD IDEA 

About two years ago a group of doctors 
had an idea. They realized that many peo- 
ple were taking vitamins and not really notic- 
ing any difference in their health. They also 
realized that, based on the latest nutritional 
findings, the vitamins people were taking may 
not have been doing them any good. So they 
formed a group of advisors consisting of nutri- 
tionists, dieticians, dermatologists, bio- 
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Stop taking that innocent looking vitamin pill 
until you read this report. 
chemists and physicians, and they worked on 
the development of a vitamin program that 
incorporated all of the latest information on 
vitamins, minerals, nutrition, food pro- 
cessing—even stress research. They realiz- 
ed that vitamins were a two-edged sword. 
They could either help you or hurt you. 

They then took all this information and 
developed the most effective combination of 
vitamins and minerals, formulated four 
tablets—one for the morning and one for the 
evening—and one for men and one for 
women and then started a test program that 
lasted over two years. The results speak for 
themselves. 

It was perfect for weight loss programs 
and it was perfect for people under stress. 
It helped many increase their energy levels. 
Smokers benefited. Some under medication 
benefited. And before long the company that 
had developed the program became the 
fastest growing vitamin company in the 
United States. And no wonder. 


SEVERAL BENEFITS 

With the proper vitamin and mineral 
balance, taken in the right quantity in the right 
combination and at the right time, several ob- 
vious benefits occur. First, you may develop 
a better mental outlook because you've got 
the energy and the zest to accomplish more. 
Аз а result of the trace elements copper, zinc 
and manganese, your body is helped to 
make its natural anti-aging enzymes that keep 
you fit. Improvements in your vitality translate 
into everything from better job performance 
to a more fulfilling sex life. 

JS&A has been selected by the vitamin 
company to introduce their medically for- 
mulated vitamin program. Every two months 
we send you a two month's supply of 120 
fitness tablets—one to be taken after breakfast 
and one after dinner. 

During the first two months, you will have 
ample opportunity to notice the difference in 
your energy level, your mental attitude and 
your overall stamina. You should notice little 
things too, like the strength of your fingernails, 
your thicker hair. Your complexion may even 
take on a glow. Some of you may notice all 
of these changes and others may notice just 
a few. But you should notice a change. 

IF YOU NOTICE 
If for any reason, you do not notice the 


change, no problem. Just pick up your 
phone, and tell us not to send you any more 


vitamins. You won't have to mail the empty 
bottle back to us, fill out a long survey or 
waste another penny. Just pick up the phone 
and we'll give you a full refund for the entire 
bottle without ever getting the bottle back 
from you. However, if you indeed do notice 
a difference (which we are confident you will), 
you'll automatically receive a two-month's 
supply every eight weeks. 

Not only is this offer risk-free, but we're 
going to give you one more incentive just to 
let me prove to you how powerful this pro- 
gram really is. | will send you a bonus gift of 
а fitness bag with your first order. This 
beautiful bag will hold all your fitness gear and 
it's great too for short vacation trips. It's a $25 
value but it's yours free for just trying the 
vitamins. Even if you decide not to continue, 
you keep the fitness bag and the vitamins. 
| am just so absolutely convinced that you will 
feel and see a difference when you take these 
vitamins, | am willing to bet on it with this 
unusual offer. 

Vitamins indeed are important. And with 
today's research and new nutrition tech- 
nology, you have a greater chance to achieve 
the fitness and health levels that may have 
eluded you with the typical store vitamins or 
the often poor advice we may get in health 
food stores or from friends or relatives. Here 
is a safe, risk-free way to get one of the best 
vitamin programs in the country, formulated 
by a physician, with the right combination of 
vitamins, minerals and trace elements, in a 
convenient program that assures you of 
delivery every two months. | personally take 
them and have for the past several months 
and highly recommend them. Order your trial 
quantity, today. 

To order, credit card holders call toll free 
and ask for product number (shown in paren- 
theses) or send a check and include $2.00 
for delivery. 

Men's Fitness Tabs (60 Day) 


(DUBBI s ee crx eaan аре di $24 
Women's Fitness Tabs (60 Day) 
НЕР кос кез nter бу ий $24 
9) IN PRODUCTS 
C THAT 
9 NTHINK 
One JS&A Plaza 


Northbrook, Illinois 60062 
CALL TOLL FREE 800 228-5000 


IL residents add 7% sales tax. ©JS&A Group, Inc. 1986 


With its all-new power train and smooth aerodynamic shape, 
Ford Taurus has the makings of a world-class car. The PS 
road test reveals how well Taurus performs against the Audi 
5000S, Chevrolet Eurosport, and Dodge Lancer. 


By TOM WILKINSON 
and JACK KEEBLER 
Photos by Greg Sharko 


Taurus LX, we knew it was an 
attention getter. Wherever we 
parked, someone was always admir- 
ing it when we returned. And wher- 
ever our testers drove it, they were 
constantly asked, How do you like it? 
Is Taurus more than a pretty face? 
To find out, we pitted it against a trio 
of its competitors: Chevrolet Celebrity 
Eurosport, Dodge Lancer ES, and 
Audi 5000S. We selected the Audi be- 
cause many consider it to be a bench 
mark for high-performance sedans. 
But our test revealed no performance 
area in which the Audi was clearly 
superior. In fact, the performance gap 
between European and domestic se- 
dans appears to be shrinking, if not 
disappearing altogether. When we had 
finished our tests, we came to a split 


F rom our first day with the Ford 
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decision over which car was the cham- 
pion of this group. Surprisingly, the 
choice was between two of the domes- 
tic models. 

For a sedan with ample room for 
four large adults, Taurus performs 
well. In our acceleration test, the 
three-liter V6 and four-speed auto- 
matic transaxle powered the sedan to 
60 mph in an impressive 11.8 seconds. 
And at highway speed, the car re- 
flected Ford’s experience building two- 
ton prairie cruisers by whispering 
along at a quiet 66 dBA as measured 
on our sound meter. 

The Taurus also did well in our han- 
dling and maneuverability tests, even 
though it was equipped with Firestone 
Supreme all-season radials that were 
never intended to provide ultimate 
traction on dry pavement. High-speed 
passes through the handling test were 
marked by prodigious amounts of four- 
wheel drift. During several passes the 
back end swung wide, requiring quick 


chops of the steering wheel to regain 
control. The soft springs allow a fair 
amount of body roll, but the indepen- 
dent front and rear suspensions (see 
sidebar) keep the tires planted firmly 
on the pavement, even when corner- 
ing on rough roads. And in spite of 
the soft ride, the Ford didn’t float or 
wallow like many domestic sedans. 

Only in the braking lane did the 
Taurus disappoint. Our first stop from 
60 mph with cold brakes was an un- 
impressive 175 feet. And during the 
10 stops from 60 mph that we use to 
warm the brakes before our hot-brak- 
ing test, pedal pressure rose and the 
front brake pads started to smoke. The 
final hot stop was 180 feet, indicat- 
ing that the brakes did retain what 
stopping power they had. Still, we ex- 
pected better braking from a newly 
designed car. 

We asked Ford about the brakes. 
“We have been getting stopping dis- 
tances of around a hundred forty-eight 
feet for the Taurus sedan,” said a Ford 
brake-development engineer. “I would 
say that the linings could still have 
been green [not broken in].” 

Brake smoke is usually the burn- 
ing off of volatile compounds in new 
brake pads, he said. When this hap- 

Continued 
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Taurus: the suspension story 


Driving the new Taurus on city streets, my initial impression was that 
the chassis was heavy-handed. Later | began to appreciate its precise 
steering, stability, and controlled cornering. 

“The key is the linearity of the suspension and steering,” Clancy 
E. Scheffler, manager of large-car chassis and power trains at Ford, 
told me. Linearity allows the wheels to stay at constant angles to the 
road as they move up and down on the road surface. 

The Taurus front suspension uses familiar MacPherson struts. Ford 
looked at other designs, says Scheffler, including the wishbone-style 
system used by Honda to lower the hood line of the new Accord. 
"But space for the transverse engine was at a premium,” Scheffler 


said, "and we already had the height to accommodate the struts.” 

The front-strut geometry uses an unusually high caster angle of 
four degrees. (Caster is the measure of how steeply the steering axis 
of the front wheels is angled back.) “Ме were trying for a distinctive 
European feel," said Scheffler. “Апа the caster keeps the car track- 
ing straight down the freeway." But because high caster angle means 
high steering effort, power steering is standard. 

At the rear, Taurus uses parallel lower links and MacPherson struts. 
The system is more complex than the twisting beam axle used on 
many front-wheel-drive cars, but it allows the rear wheels to move 
independently for improved ride and handling.—Dan McCosh 
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Audi 
50005 
Chevrolet 
Celebrity 
Eurosport 
Dodge 
Lancer ES 
Ford 
Taurus iX 


[^^ $5.3 3 3 
Handling 6057505 
 Maneuverability $ H : H 
Roominess 3 4 4 a4 
Vision. * Us 36 5 
p, td 
Ride сопол“. 4 3 3 4 
“Authors! ' opinion 


pens, the gases keep the pads from 
firmly contacting the discs, and stop- 
ping distances are longer than normal. 

Our test car had a little over 1,000 
miles on it. “You can have a car that 
has been driven and braked lightly 
and still have green linings,” he said. 
“Also, the new non-asbestos brake lin- 
ings take a little bit longer to wear 
in, though they will also last longer.” 

In the near future, PS will test a 
Sable station wagon, which uses the 
same front brakes as the Taurus. We 
will make certain that the brake pads 
are well broken-in, and will report 
what we find. 

In day-to-day use the Taurus re- 
ceived only three minor complaints 
from our testers. The rear suspension 
rumbles like distant thunder, espe- 
cially over rough surfaces. The cruise- 


All the cars in our test group handled 
well, but the Celebrity Eurosport (top 
left) was the champ. Performance of 
the Audi 5000S (top right) appeared to 
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be limited by the grip of its tires. The 
Dodge Lancer (above) earned high 
scores for handling and maneuverabil- 
ity, but it was the slowest in our test. 


control switches on the steering hub 
are impossible to see at night. And 
rain water drips onto the seats (and 
passengers) when the doors—cut high 
into the roof—are opened. 

Overall, we were impressed with the 
way Taurus combines a European flair 
with traditional family-car virtues. 
One thing PS can’t measure, however, 
is the car’s long-term reliability. The 
engine, transmission, chassis, and 
body structure of Taurus are all new, 
and clean-sheet cars tend to have 
teething problems. 


Best performer 


If our car test had been a beauty 
contest, the Chevrolet Celebrity Euro- 
sport wouldn't even have been a final- 
ist. But its responsive engine, precise 
suspension, sticky tires, and powerful 
brakes helped make the boxy sedan 
the best performer in our group. 

During our acceleration runs, the 
2.8-liter V6 averaged 10.6 seconds 
from zero to 60 mph. Throttle response 
was rattlesnake quick, and the four- 
speed automatic transaxle shifted 
through the gears with quiet precision. 

Handling was also quick and re- 
sponsive, thanks to the stiff suspen- 
sion and Goodyear Eagle GT tires that 
are part of the Eurosport package. 
Note, however, that the tires on our 
test car had about half their full tread 

Continued 
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RESTORE 


PRODUCTS 


ENGINE .- 
RESTORER 


& LUBRICANT 


By the time you put 40,000 miles on your car, 
the normal friction and wear inside your car's 
engine has caused a gradualloss of compression 
and horsepower. It happens to everyone. This 
loss of power becomes more and more noticeable 
as you put on more miles. Your car may even 
begin to burn oil or puff blue smoke when you 
Start or sharply accelerate. 

But there is a solution. RESTORE Engine 
Restorer & Lubricant. RESTORE brings 
compression and power back to near original 
levels. It even reduces oil-burning and the 
puffs of blue smoke. 

RESTORE works so well we guarantee it. In 
cars with over 40,000 miles, you will feel the 
increase in compression and power within 500 
miles or we will give you your money back. 


Available at these fine stores. 


TRAKAAUTO NEED] E52, 
MEIJER 


ана) 
Kine Bathmark 
ООРЕпс ШЕЙШЕН 


POWER 
BACK 
INTO YOUR 


Dont let anybody kid you. There is no product 
that makes up for poor maintenance. RESTORE 
is not a “quick-fix” for mechanical problems 
such as leaks or bad valves. It is a technological 
innovation that fights the aging effects of 
friction and wear. With regular use it increases 
performance and prolongs engine life. RESTORE 
is for people who take care of their cars. Let 
RESTORE help you take care of your car. 

If you have any questions or would like 
additional information, call our toll-free customer 
service line 1-800-222-2858. RESTORE. You'll 
feel the power or your money back. 


RESTORE 


Available in 4, 6 and 8 cylinder formulas. 


ROSE [TRIS 


DRAWINGS BY RUSSEL VON SAUERS 


Taurus Continued 


depth. When we received it, the Ce- 
lebrity had 4,700 hard test miles on 
it, and the tires were well worn. Even 
on new tires, the Chevy probably 
would have been the handling champ. 
But the quick response provided by the 
short, stiff tread blocks of the worn 
Eagle GTs no doubt improved the 
numbers. 

In the brake lane, the Chevy an- 
chored an impressive 162-foot cold stop 
from 60 mph. With the brakes hot, 
stopping distance was almost identi- 
cal (161 feet), and fade was minimal. 

Performance has its price, and in 
the case of Celebrity the price is its 
three-box shape and dated interior. 
Outside, the car is simple and utili- 
tarian. Inside, it looks more like a taxi 
cab than a European-style sports se- 
dan. And the seat cushions are too flat 
to hold the driver in place, a serious 
drawback for a vehicle that generates 
such high cornering forces. 

If the Celebrity was the hot rod of 
the group, we expected the Audi 5000S 
to reflect European sophistication. 
Indeed, the 5000S did have that elu- 
sive German feel. But our tests re- 
vealed the 50008 to be only an average 
performer. 

The Audi’s 2.2-liter five-cylinder en- 
gine was the smallest of the group, 
but it hauled the 5000S from zero to 
60 mph in 11.8 seconds. And except 
for a little vibration at idle, the Audi 
engine was easily as refined as the 
larger Chevy and Ford V6s. 

The stopping distances of our test 
car were only fair, but the brakes per- 
formed equally well cold and hot, and 


I I 


AUDI 50005 5 | 


О 


CHEVROLET CELEBRITY EUROSPORT 


pedal pressure stayed low. The Audi 
was also the slowest through our han- 
dling and maneuverability tests, al- 
though it still earned an excellent 
rating in both tests. 

The Audi interior looks Spartan 
compared with those of its domestic 


competitors. The controls are easy to 
use, the seats are supportive, and the 
driver can see the four analog gauges 
without peering around the rim of 
the steering wheel. The blue-and- 
gray striped upholstery of our test car 
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: 


18 


TEST CONDITIONS Ambient temperature, 37- F; relative humidity, 60%; barometric pressure, 29.8 in. Hg. 


19 23 20 


Dimensions and specs 


DIMENSIONS (inches) 


$475, electric sun root $975; “tilt wheel $115, 


e 


Major options (over $100) "trip computer $210, clear-coat metallic paint $370, 
transmission 


aluminum wheels $306, tuned radio $504, 2.8-liter V6 $560, 
$750; "lift-gate wiper-washer 
and tire package $504, 


‘conditioning 
$128, cold-weather package $197, 2.5-liter engine $279, automatic transmission $478, wheel 
tuned radio air conditioning discount $872; 


climate control $183, six-way seat $237, electronic instruments $305 


tuned radio $390, automatic 
rear defogger $145, cruise control $175, power seats $225, 
automatic overdrive transmission $665, air 


GRID BLOCK - 1 50 FT 
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MIRACLE WORKER. 


Let's get it together. . buckle up 


uc ahead. Lean on Chevy for your biggest jobs, your Factor in a base model priced $609* less than Ford's, 
heaviest loads; Full-size Chevys are built double-wall and it's no miracle more people bought 
tough to take it. And to move the work along, we have — *Chevysthis past year’ than any other Sa 
available V8 power no other pickup can beat. truck. And that's the gospel truth. 


"Based on 1986 Manufacturers’ Suggested Retail Prices for full-Size pickups. Equipment levels may vary. 1Based on Manufacturers' Reported Retail Deliveries for 1985 model year 


NOTHING WORKS LIKE A 


| 
CHEVY TRU 


Taurus Continued 


looked and felt as good as a $500 suit. 

The fourth car in our group, the 
Dodge Lancer ES, was far slower than 
the others. For 1986, Chrysler offers 
a 2.5-liter four-cylinder equipped with 
single-point fuel injection and twin 
balance shafts. But with its modest 
100 horsepower, our test car simply 
couldnt stay with the pack. During 
hard acceleration, the engine sounded 
strained, and the shifting of the three- 
Speed automatic transmission was 
harsh and noisy. Once at cruising 
speed, however, everything settled 


down, and at 60 mph the Lancer was 
the quietest car in our group (65 dBA). 

Like the Celebrity, the Lancer was 
fitted with Eagle GTs, and it waltzed 
through our handling and maneuver- 
ability tests with excellent scores. Cold 
and hot braking were about average. 

The interior of the Lancer seems 
dated, though not as much as that of 
the Celebrity. The instruments and 
controls are well placed, but, as in the 
Chevy, there is an impression of cheap- 
ness. The carpeting in the Lancer 
looks thin, the door panels flex when 


AII shapes, all sizes, 


America's Favorite Knives! 


А "Buck Knife" to many people is our famous Folding 
Hunter. To others, it's one of our great fixed-blade sheath 
knives. To all of them, Buck is the knife that holds an edge! 
Yet a lot of folks don't realize just how many knives we 
handcraft. There's one for almost any purpose you can 
imagine: hunting, fishing, shop, woodcarving, emergen- 


cies, "gentlemen's 


knives, gift knives, presentation 


knives, custom knives, and many more. АП with these traits 
in common: great steel in the blade, proud craftsmanship in 
the making, and a lifetime guarantee to back it up. No 
wonder Buck is now, more than ever, America's favorite! 


Formore information about knives, and your fre 


catalog; write: 


BUCK KNIVES Dept. PS-486, P.O. Box 1267, El Cajon, CA 92022 
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the power windows operate, and the 
shift lever clunks in its gate. 

In our group, the Celebrity emerged 
as the performance champ. But we can 
assure all those curious onlookers that 
the Taurus provides a satisfying mix 
of European and American virtues at 
a competitive price. 


Testers’ choices 


Each of the cars in our group had 
its own personality. Of the four, I found 
the Lancer the least appealing. The car 
needs a V6. The 2.5 is just not power- 
ful enough, and the noise and vibra- 
tion make the optional 2.2 turbo too 
crude for comparison with the two V6s 
and the Audi five. 

As for the Audi, its price tag is its 
greatest liability. With a non-turbo 
engine, automatic transmission, and 
all-season tires, it is only an average 
performer. Yes, it does have that won- 
derful European feel. But $5,000 
worth? 

The Celebrity reminded me a bit of 
a police car—lots of power, stiff sus- 
pension, and plain-Jane trimmings. 
But if you want performance at a mod- 
est price, Celebrity is the choice. 

Ford has raised the standard for 
four-door sedans with Taurus. It’s at- 
tractive, reasonably fast, handles well, 
and is comfortable. The possibility 
of first-year teething problems gives 
me pause, and I wish the brakes had 
shown a bit more bite. But for day-to- 
day driving, I'll take Taurus.—T. W. 

The automotive equivalent of Clark 
Kent's glasses and street clothes, this 
Chevy's three-box shape and harvest 
gold paint hide a terrific performer. Ce- 
lebrity was best in acceleration, brak- 
ing, and handling. But perhaps more 
important, there is a well-seasoned 
quality to this vehicle. 

Ford Taurus lacks the refinement that 
only time will bring. It is, however, an 
incredible achievement for Ford in styl- 
ing, design, and engineering. 

It appears that Audi has some 
respectable competition from the 
American marketplace. The Audi 
cabin remains a standard of consider- 
ate ergonomics and tasteful, purpose- 
ful interiors. My prescription for 5000S 
owners who want better braking and 
handling is a wider, stickier tire. 

Nobody wanted to drive the Dodge 
Lancer home from the test site. I'm not 
sure why. Was it the lack of power, the 
cheapness of the interior materials, or 
the mechanical noises from the drive 
train? The objective numbers Lancer 
provided in our tests were respectable, 
but I don't remember other Lancers I 
have driven being this rough-edged. 
Our test car didn't seem representative 
of the Chrysler H-body family, or ној 
the 2.5-liter four.—J. J. К. 


BUSINESS OPPORTUNITY: ESTABLISH A GAME DISTRIBUTION BUSINESS 
Your investment? Buy 10 Games @$5/each Distributor’s Wholesale= $50 (+$9*) 


The GOOD NEWS! BAD NEWS! Game 


This game is logically simple to play since the 
playing track is very clearly marked and the 
various cards have step-by-step instructions. 


It is fun to 


When an opponent lands upon one of your vacant cardless spaces, 
you have the option of taking a “Good News Card” for yourself or 
you can force him/her to take a “Вай News Card”. Since many of 
the cards are humorous, it is fun to “Вай News!” your opponents. 


You acquire “Educational Qualifications” which enable 
you to obtain various “Vocations” so as to charge “Fees”. 
When short of money, borrow from “The Bank” or from 
avaricious “Loan Shark”. If hopelessly in debt, declare 
“Bankruptcy”; you'll still have a chance to win the game. 
The object is to devastate other players and be the richest! 
Or, atleast, the least poor! "Inferiorate" your opponents! 


There's fun and action on almost every move and, more importantly, 
there is strategy involved in this game which can offset most bad luck, 
therefore an intelligent player, who has mastered it, will invariably win. 


The spaces you move on your turn can be influenced by opting to use 
the “Pyraminx” (minimal skill) instead of shaking the Dice (luck). 
Avoiding low paying vocation spaces, for which you qualify initially, 
maximizes your chance to later get more than your fair share of the 
lucrative positions after attaining higher educational qualifications. 
Of course, even an expert can not expect to get all of the best jobs, 
but what he/she can do is to leave some low paying ones vacant and 
“Bad News!" all opponents into financial oblivion! It's a lot of fun! 
All of this will make sense after you've read the enclosed instructions. 


The designated Adult Cards can be excluded if children are playing, 
or adults sensitive to certain subjects joked about on Bad News Cards. 
No cards are really X-Rated, but some Adult Cards quote embarrassing 
subjects covered by Newspapers & TV which must pertain to someone! 
Use. discretion and delete cards which could be found objectionable. 
Or just go ahead and offend your friends! This Game Is Fun To Play! RE 


" 
РУЕ AMINX 
As а puzzle, you attempt to twist 
so each side becomes a solid colour, 
In this game, you use minimal skill 
to get the desired number of your 
colour triangles on side with most. 
which determines spaces you move. 
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Ж The "$0" is for processing your initial order including 
press releases to solicit publicity in your local newspapers. 
Subsequent orders will be sent freight pre-paid in the 
shipping cartons containing ten games for $50 meaning 
your delivered-to-door cost will be truely $5 per game. 

"The GOOD NEWS, BAD NEWS Game" is predicted to 
become a best seller since it is so much fun to play and 
successful sales will aid in launching а TV Game Show 
using the name which, in turn, will generate more sales. 


FAILURE? In case you should fail to sell a single game 
{either to acquaintances or thru shops) you'll be out the 
time you spent with an expenditure of $59 in cash which 
is a small disbursement considering the potential gain, and 
satisfaction is guaranteed or money back: $5 refund for 
unopened games returned to Quadra-Scan within 30-days. 


SUCCESS? |f you are successful in "moving" the games, 
there will be other Games & Toys for you to distribute. 
This is not intended to be a one shot deal. The intention 
is to establish a high volume Games & Toys distribution 
network of individuals like you selling thru small stores 
enabling lower prices than the giant chain stores can offer. 


GET RICH QUICK? No! Distributing Toys & Games 
will not achieve that if it is your goal. It will, however, 
provide good income and personally save money on gifts! 
It is intended to have other Games & Toys in time for the 
1986 Christmas Season. As an Authorized Distributor, 
you'll be able to handle all A-O-A/Quadra-Scan products. 


DISTRIBUTION/MARKETING is the key to success in 
the Games & Toys business. "Big name" manufacturers 
and distributors have their men on the road canvassing 
all the big stores where their products are stacked with all 
the competition, hoping that their vast expenditures on 
advertising will make their products stand out among the 
competition. We are adopting a new approach. We want 
to line up a large number of part-time distributors who 
will place our games and toys їп small "Mom & Pop" 
stores which have a small selection of games and toys or 
even no other toys or games! You personally patronize 
small stores in your locality whose operators would no 
doubt be willing to display "your" game to help you 
as well as see if they can make some extra profit. If they 
do sell a reasonable volume, they will be interested in 
additional toys and games which you will also handle. 


FREE INCENTIVE TRIP TO HONG KONG: The U.S.A. 
distributor who achieves the highest volume (determined 
by irrevocable orders by 't 31-Dec-86) will receive 
a Free ALL Expenses Paid Trip to Hong Kong plus ample 
"shopping money". If the winner is unable to make the 
trip by the end of 1987, the $2,000 budgeted trip sum 
will be given in cash. (No employee or relative of any 
A-O-A/Quadra-Scan employee is eligible to be awarded 
the incentive trip) The name and address of the trip 
winner will be announced by "Newsletter" January-1987. 


HAVE YOU BEEN TO HONG KONG? If so, you are no 
doubt already familiar with A-O-A. Since 1960 well over 
10-million copies of the "А-О-А Hong Kong Guidebook” 
have been published and, in addition to A-O-A Guides, 
over 220,000 A-O-A Maps are distributed each month! 
"The Good News, Bad News Game" has been created by 
A-O-A's Managing Director to be used to establish a 
worl network of Distributors with the intention of 
expanding into other Game & Toy products made in 


Send $59 to "QUADRA-SCAN" 
Р.О. Box 4242, Brick, NJ 08723, 
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With lost foam, complex internal shapes аге formed by gluing together 
molded plastic cross sections (above). Left: Four cylinder heads are 
cast at once in a sand-filled pouring box. The molten metal replaces 
the polystyrene pattern, leaving an exact replica of the mold’s shape. 


Lost foam-a new way 
fo cast car parts 


Lost-foam casting uses polystyrene beads—the kind coffee cups are made 
from—to form exact-dimension molds. Its first production use will be 
casting cylinder heads for General Motors cars. 


By RICHARD LAYNE 


ith this process you can cast 
Wires any shape you want,” 

said Jack Tedrow, production 
manager at General Motors Corp.’s 
central foundry in Messina, N.Y. His 
voice somehow cut through the plant's 
din as he showed me an intricately 
shaped plastic pattern. That pattern, 
which reminded me of a flip-top egg 
carton, is the key component in GM’s 
lost-foam production line. 

In conventional auto-part foundries, 
workers pack sand mixed with bond- 
ing agents over metal patterns and 
bake the sand to form hardened upper 
and lower molds. With these mold sec- 
tions clamped together, molten metal 
for parts flows into empty cavities. But 
at GM's Messina plant, sand encases 
plastic patterns that vaporize—are 
lost—as hot metal strikes them. 

Tedrow was suddenly interrupted. 
"You didn't scratch it, did you?" asked 
a worker hurrying over, nodding at 
the featherweight plastic pattern—a 
replica of a cylinder head—cradled 
in Tedrow's hands. *No, I didn't even 
let my fingernails nick it," Tedrow 
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replied. He must have noticed my 
raised eyebrows: Nobody is dainty 
amid the heavy machinery of a casting 
plant. “You can run your fingernail 
along the pattern, and that tiny indent 
will show up on the casting,” Tedrow 
explained. "That's how well lost foam 
duplicates the pattern’s shape.” 

That capability is the biggest asset 
of lost foam, which could become the 
best way to cast increasingly complex 
car parts. Vehicle manufacturers, 
including Ford Motor Co. and John 
Deere & Co., have been trying for 
years to tame the process, in which 
polystyrene beads form an exact-size 
pattern that’s dissolved during cast- 
ing. So far, lost foam has only been 
used successfully for one-of-a-kind 
oddities and some marine hardware. 

Now GM engineers say they’re 
ready to go on-line with the process. 
The guinea pig: an aluminum cylin- 
der head with a complex port and 
cavity design—an ideal tryout for lost 
foam’s precision. The head will fit 
a two-liter engine slated for some 
1987 models, including Chevrolet’s 
new Beretta. 

To obtain soft plastic that can be 


stamped into a lost-foam mold pattern, 
you start with hard beads of polysty- 
rene. Steam is blasted into desk-size 
drums filled with beads, expanding 
the raw plastic bits—much like mak- 
ing popcorn. Now twice their original 
sugar-crystal size, the beads flow into 
an overhead pneumatic tube in a 
snowstorm-like swirl, then into an 
injection-molding machine the size of 
a freight elevator. There, mating steel 
plates stamp out mold sections, which 
are later glued together to make a pat- 
tern. When the steel plates separate, 
plastic mold forms drop through the 
floor and float away in a water tray. 

I watched one ultra-light section—it 
weighed about an ounce—rocking 
gently on the shallow water. Why, I 
asked, does GM stamp out separate 
sections? 

“That way we create a cylinder 
head’s complicated ports and cavities 
just by gluing together patterned sec- 
tions,” Richard Jacques, senior man- 
ufacturing engineer told me. “We can 
create any shape just by adjusting the 
pattern.” Conventional casting forms 
ports and cavities by pushing specially 
shaped sand wedges, called plugs, into 


the mold. After casting, workers pull 
out the sometimes fragile, often un- 
reliable plugs. 

On the lost-foam production line, 
which occupies more than a football- 
field of space in the immense foundry, 
workers assemble the plastic sections 
first into exact-size patterns, or repli- 
cas, of cylinder heads, then into easy- 
to-handle clusters. Thirty feet away, 
other workers dunk these clusters into 
a vat, coating them with a water-based 
ceramic. This step is crucial to lost 
foam—and was a major stumbling 
block in the past. Until recently, say 
GM engineers, the proprietary coating 
wasn't refined enough to be effective. 

Tedrow showed me the importance 
of the coating as we completed the 
factory tour: Under dim factory lights, 
the racks of white-plastic patterns glare 
through this flesh-colored ceramic 
skin, only oooinch thick. An overhead 
arm snatches up a cluster, carries it 
high above the factory floor, and sus- 
pends it in a pouring box. In seconds, 
about five cubic feet of sand fills the 
container. Hoisted onto an adjacent 
shaking table, the box vibrates vigor- 
ously, forcing sand into each pattern’s 
recesses and ports. 


Molten metal 


Next, the pouring box moves before 
a furnace of molten aluminum. A ladle 
on the furnace’s pouring arm scoops 
up 120 pounds of the 1,400-degree-F 
metal. As the arm swings over the 
cluster and dumps the molten metal, 
the coating becomes critical. 

“The coating is a transfer mecha- 
nism to get the polystyrene gas, cre- 
ated by the molten metal, out of the 
cavity," said Jacques. "When you add 
the hot metal, the plastic pattern 
turns soft [before vaporizing]. The 
coating also maintains the pattern's 
original shape and keeps the sand 
from pouring into the cavity.” Twenty- 
five minutes later, the metal has 
set in the shape of the pattern it's 
replaced. 

Is a lost-foam cylinder head supe- 
rior to a conventionally cast model? 
It's reportedly lighter—23 pounds ver- 
sus 25 pounds. But Tedrow believes 
that lost foam offers other pluses. “We 
can let a product engineer capitalize 
on the most efficient design," he said. 
"As port design in cylinder heads be- 
comes more complex, a lost-foam head 
will be better." 

Lost foam's future seems promising. 
GM engineers believe the process will 
be used for selected auto parts, per- 
haps even complex combustion cham- 
bers. And GM may also use lost foam 
to increase its share of another multi- 
billion-dollar market—casting appli- 
ance parts. 05 


Now hear this! 


Look and listen to the Canon 
video system that gives you brilliant 
pictures and brilliant sound. 


It’s time to share the pleasures of home video with your ears. 
With this handsome home video system from Canon you can enter 
the age of hi-fi stereo video. 

The VR-HF600 is a state-of-the-art recorder that will give you 
bright, clear Canon-quality pictures. With its new High Quality 
(HQ) System technologies, the VR-HF600 delivers sharper images 
and more natural colors. 

The Canon VR-HF600 shines even more on the audio front. 
With its advanced audio features you'll hear the kind of precise, 
brilliant sound that rivals the finest audio systems. 

And the VR-HF600 can be linked with equally sophisticated 
companions. First there’s the Canon MS-10 multi-channel TV sound 
adapter which lets you enjoy stereo television. Next there’s the new 
Canon АМ-10 stereo integrated amplifier that has impressive power to 
deliver the kind of dynamic sound you want from high-fidelity video 

Finally there’s the innovative Canon SP-10. This sound di 
sion processor will give you amazing full theater sound when 1 
combined with the АМ-10 or your own home stereo. 
Share the pleasures of the Canon home video syste 
both your eyes and ears. For more 1 
information and the Canon 
Video dealer nearest you, call 
1-800-343-4300, ext. 716. 


From the top: VR-HF600 Hi-Fi VCR, MS-10 multi-channel TV sound adapter, 
АМ-10 stereo integrated amplifier, SP-10 sound dimension processor. 
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Camshaft and Valve Train 
Technical Information Series 


he Gold Standard in 
Rocker Arms for over 20 years. 


When Harvey Crane built 
his first high-performance 
rocker arm over 20 years 
ago, it quickly revolutionize 
performance engines. Engine 
builders could then use higher 
RPM without fear of rocker 
arm failure. Other advan- 
tages of the new Crane 
design were a drastic reduc- 
tion in operating 
friction, 


precise valve adjustments, 
and the aluminum body ac- 
tually kept the valve springs 
cooler. Back then, skeptics 
doubted the longevity of the 
aluminum construction, but 
they were wrong by about 20 
years. Fact is, many of those 
original 20-year-old rockers 
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trolled motor vel 
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still in use today. 

Today, the gold standard 
continues. Crane Roller 
Rocker Arms now feature a 
wider, stronger body with 
larger needle bearings. The 
pivot fulcrum is made of 
ultra-strength, heat-treated 
steel for absolute dependa- 
bility. And the rocker body is 
extruded from a special 
aluminum alloy that is 
not only strong, but also 
absorbs the valve train 
shock loads common in 
racing engines. 
Best of all, genuine 
Crane rockers won't 
cost you any more than 
ordinary roller rockers. 
Crane—quality, performance 
and dependability that last a 
lifetime. 


CRANE 


If we build it. you know it's right 


a 
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Robot driver 
racks up the miles 
for lab tests 


It never falls asleep at the wheel, 
doesn’t require rest stops, and never 
demands overtime pay. Instead, this 
electrohydraulic driver follows any 
driving cycle programmed into its 
computer, allowing accurate, repeat- 
able tests for exhaust emissions, fuel 
economy, and vehicle durability. 

The machine can't see, so the vehi- 
cle being tested drives on a rolling- 
road dynamometer. The boxlike robot 
fits over the front seat, where it is sup- 
ported by metal legs and clamped to 
the door frames. It has individual hy- 
draulic cylinders for accelerator, brake, 
and clutch pedals. Two more cylinders 
are paired to work the gear selector, 
and can be programmed to follow any 
shift gate. 

During stick shifts, a feedback sig- 
nal monitors engine speed, and the ac- 
celerator and clutch are coordinated 
for smooth engagement. The robot can 
handle up to six forward speeds, and 
gear-change times are variable from 
one to five seconds. The machine can 
also operate the lever for an automatic 
transmission. 

Built by Britain's Motor Industry Re- 
search Assn. (Watling St., Nuneaton, 
Warwickshire CV10 OTU), the robot 
can perform driving sequences for spe- 
cific lab tests, or it can follow a com- 
puter program recorded while driving 
on an actual road or track. Best 
of all, it is immune to the fatigue 
and errors that often plague human 
drivers during lengthy, boring mileage- 
accumulation tests.—David Scott 


SNAPPER 


- SPRING SAVINGS EVENT 


880 1234 12345b 1 


JONN O CUSTOMER 


" GUARANTEED 
2 QUALITY WITHA 
Ti 2 YEAR LIMITED 
WARRANTY. 


a“ 
You can depend on SNAPPER to 
meet your needs. Our machines are 
built for durability, simple operation 
and hard-working efficiency. We 
stand behind them with integrity and 
service. So, put your mind at ease and 
let SNAPPER do the work for you. 


Attachments limited on certain models. All prices 
shown are manufacturer's suggested list price and 
may vary by dealers. 


PUSH MOWERS 


SELF-PROPELLED MOWERS 


FREE ATTACHMENT or 50% OFF 
Choose from a 19" or 21" push mower 
with SNAPPER' Hi-Vac® cutting sys- 
tem. Vacuum action stands grass up 
for an even cut and removes clippings, 
leaves, and pine straw. So buy one** 
now and get your choice of: 

FREE: 

A. Mulcherizer;" retail value $44.95 

B. Grass Catcher, retail value $49.95 

C. Snapperizer,” retail value $59.95 

OR 50% OFF: 

Н. Pac-N-Sac, retail value $109.95 


FREE ATTACHMENT or 50% OFF 
SNAPPERS self-propelled mowers 
have all the power for lawn care. 6 
forward speeds, a 4 HP engine, and 
our patented Hi-Vac* deck take the 
effort out of your work. Buy one** 
now and receive your choice of 
FREE: 

A. Mulcherizer,” retail value $44.95 

B. Grass Catcher, retail value $49.95 

C. Snapperizer,' retail value $59.95 

D. Thatcherizer,” retail value $69.95 
OR 50% OFF: 

H. Pac-N-Sac, retail value $109.95 


RIDING MOWERS 


LAWN TRACTORS 


SNAP-CREDIT 


FREE ATTACHMENT or 50% OFF 
Get riding mowers with the quality 
SNAPPER features. Like famous disc 
drive, and a patented cutting height 
adjustment. And our riders have an 
automatic blade stop and a smooth 
start clutch. So buy a rider** now 
and choose from 

FREE: 

E. Dump Cart, retail value $189.95 

F. 6 Bu Catcher, retail value $139.95 

OR 50% OFF: 

1. Bag-N-Wagon.' retail value $369.95 

J. Twin Bag catcher, retail value $259.95 


FREE MOWER DECK 

SNAPPERS lawn tractors give you 
muscle. Choose the 11 HP engine or 
the 12.5 or 16 HP twin cylinder engine 
and get our famous disc drive that lets 
you shift through 12 forward and 2 
reverse speeds. Buy a lawn tractor** 
now and receive your choice of. 
FREE: 

G. 33" Hi-Vac* mower deck, retail value 
$250. 41" side discharge mower deck, 
retail value $330. 48" side discharge 
mower deck, retail value $500. 


No down payment and no 
monthly payment for 90 days? 


nce charges will accrue from date of delivery. 


**At regular retail price. 


— 


880 1234 12345b 1 


JOHN 0 CUSTONER — 
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SNAPPER] 
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“Finance charges will accrue trom date of delivery 
It's a snap with 


880 1234 12345b 1 


ЈОНИ O CUSTONER 


О ON 
AT PARTICIPATING DEALERS. 
Visit the SNAPPER dealer nearest you. Or look in the Yellow Pages under lawn mowers. 


OF НЕ TEN ps 


New probes of the 


mysterious northern lights 


Last year, near a windswept icecap 
in Greenland, two multistage rockets 
streaked skyward almost simultane- 
ously. The launchings were synchro- 
nized with the Hi Lat satellite that 
arced over the Northern Hemisphere 
at the same moment. Both obsolete 
military rockets moved eastward, 
reaching altitudes of 400 and 1,000 
miles and penetrating the regions 
where the aurora borealis (northern 
lights) occur. Instruments aboard the 
rockets beamed data to members of 
the scientific team below. 

Data gleaned from a series of rocket 
probes should help researchers under- 
stand the electric and magnetic prop- 
erties of plasmas—turbulent beams of 
charged particles that create the auro- 
ra. Mysterious blobs—2,000-degree-F 
concentrations of plasma—that race 
at two miles a second across the polar 
regions are also being investigated. 

The experiments should aid under- 
standing of radio transmissions and 
the weather. Results may also hasten 
the development of fusion reactors 
—superhot plasmas contained in mag- 
netic fields that promise an inexhaust- 
ible source of energy [PS, May '82]. 

Why brave sub-zero temperatures 
and 100-mph winds at Sondre Strom- 
fjord on Greenland’s west coast? The 
scientists picked the time and location 
because the tilt of Earth’s axis away 
from the sun allows an extraordinar- 
ily turbulent interaction between so- 
lar-wind particles and the magnetic 
field in the region. Also, explained Mi- 
chael Kelley, the Cornell University 
plasma physicist who coordinated the 
international research program, to 
someone in Greenland the northern 
lights are actually southern lights. 
"This gives us a new perspective and 
allows us to launch rockets north of 
the aurora down into southern re- 
gions," he said. 

The first two of nine scheduled 
launchings required unusual coordi- 
nation. To determine when ionospheric 
conditions were right, researchers 
monitored data from the Hi Lat (High 
Latitude) spacecraft. Radar beamed 
into the heavens also provided clues. 
The scientists could also view the au- 
rora for long periods because darkness 
prevailed even near noon. 


“It was one of the first times re- 
searchers put together all these types 
of measurements into the same event," 
said Kelley, an engineering professor 
who began this type of research in 1966 
as a graduate student. Preliminary re- 
sults indicate the satellite-rocket- 
radar approach— vertical soundings 
coupled with horizontal ones—offers 
valuable three-dimensional informa- 
tion. "The data sets really merge to- 
gether quite nicely" Kelley told me. 

Cornell researchers concentrated on 
measuring electric fields in space. Sci- 
entists from the University of Califor- 
nia at San Diego and Berkeley fitted 
their rocket probe with instruments 
to measure the flow of electrons. For 
the electric-field measurements, sen- 
sors are mounted on long booms that 
extend from the rocket above the 
atmosphere. "These make contact with 
the medium—in effect they become a 
voltmeter,” said Kelley. 

"The UC people built a ‘smart’ in- 
strument that detected when events 
occurred, stored the data on board in 
a memory bank, then spat it back out 
at their leisure between events," Kelley 
said. "That's never been done in space 
before" To count electrons in space, 
particles entering an instrument ap- 
erture travel along a curved path with 
a voltage across it. “By sweeping that 
voltage, the number of particles that 
get through tells you the number of 
particles in space of a certain energy,” 
he explained. Before an electron is 
counted electronically, it enters a mul- 
tiplier that avalanches a single elec- 
tron into a billion. 

Other researchers among the 25 sci- 
entists were from Denmark, Norway, 
and Peru. The Danish Meteorological 
Institute joined Cornell in launching 
rockets to plot the velocity of both the 
electrically neutral atmosphere and 
charged plasmas. The rockets begin a 
chemical reaction using thermite that 
is hot enough to vaporize barium. Ions 
that result, visible from ground sta- 
tions, move with the plasma. “We were 
quite excited to see how the iono- 
sphere plasma actually puts the neu- 
tral atmosphere in motion,” Kelley 
said. Scientists plan to return to Green- 
land for more rocket experiments in 
1987.—John Free 


Head Gaskets 
That Never Need 
Retorquing! 


Permatorquey Blue) 


The Teflon flows cold under 
torquing pressure as the soft fiber 
face seals even where minor 
surface irregularities occur. 
Designed for domestic and import 
engines. 


For engines with critical sealing 
needs, PRINTOSEAL gaskets 
have a high temperature rubber 
bead for an extra anti-leak barrier. 


Do the job right, doit once, and do 
it fast — buy where FEL-PRO 
sealing products are sold. 


"PRINTOSEAL process under license from 
Dowty Seals, Ltd., Great Britain, 
U.S. Patent No. 3477867. 
** Teflon is a registered 
trademark of the DuPont 
Company 


FAAEE! тһе complete 
| No-Retorque Head Gasket story 
from the #1 gasket manufacturer. 


Mail То: Fel-Pro Incorporated 
7450 N. McCormick Blvd. 
Box С 1103 Dept. PS-486 
Skokie, Illinois 60076 


Name 

Address 

City 

\ state Zip 
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START YOUR OWN PROFITABLE BUSINESS 


MANUFACTURING OUTDOOR 


installing. 


FR 


BAR-B-CUES & INCINERATORS. 


Now you can cash in on a virtually 
untapped market in your spare time, 
using two of the cheapest materials 
available today, sand and cement. 


Imagine for less than $25.00 worth of 
sand and cement you can produce a 
high profit Bar-B-Cue item that prac- 
tically sells itself for over $200.00. 


Our simple and unique manufacturing 
system allows all units to be built in pre- 
fab sections for easy handling and 


No special skills or experience needed. Set up 
shop in your garage or basement. Complete 
step by step instructions - welded steel molds - 
and literature included. 


Free information will be rushed 


тшт тюш eee 
PT MFG INC. 


[107 industrial Dr. 


Ivyland, РА 18974 
Please send free information to 


TODAY [йй 


Lightweight, 
Tireless, Tough 
Tiller for Bac 
Yard Gardens. 
Only 20 Lbs. 
Under $300. 


If you enjoy gardening, but hate the hoe- 
ing, raking, and constant weeding, then 
you'll welcome the Mantis touch around 
your yard. It's the little, precision tiller 
with the giant appetite for work. It starts 
instantly, turns on a dime, steers exactly 
where you want itto go, and runs all day 
on a gallon of gas. It cultivates the soil 
effortlessly and weeds a typical garden 
in 20 minutes. It's so beautifully bal- 
anced, it lifts as easily as a rake or hoe — 
only it does all the digging for you. 

What's more, Mantis' tough, steel tines 
dig into the soil at up to 240 rpm — 
smoothly, surely, swiftly. Yet, they carry a 
Lifetime FREE Replacement Warranty. 
Mantis also offers five resourceful 
attachments: edger, aerator, de-thatch- 
er, trimmer, furrower. You're armed for 
action and easier gardening when you 
own a Mantis! 
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Mantis Invites You 
To A Tryout 

Mantis believes that “the right tools make 
light work” — and we want you to see 
how right a Mantis can be for you. Send 
now for details: 3-week free trial with full 
refund if you're not delighted — plus a 
special bonus for ordering now. 


were 


О Please send me information on the І 
revolutionary Mantis Tiller/Cultivator, | 
and the 3-WEEK TRIAL. 

b il 
ES = il 
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Facts for free: 
no-charge 
data bases 


I enter “movies” into my computer and 
receive the schedules for Boston's Sack 
Cinema. Keying in another code yields 
information on Boston-area hotels. A 
third summons information on Avis 
rental-car services, including ad- 
dresses of all Boston locations. In less 
than 10 minutes, for the cost of a sin- 
gle long-distance call, my computer 
has rounded up all the information I 
need to arrange my trip to Boston. 

I am using CitiNet, one of a new 
breed of home data-base services. 
Home data bases are not new; Compu- 
Serve and The Source are nearly a 
decade old. But these new services dif- 
fer from other systems in one impor- 
tant aspect: They're free. All you have 
to do to use either CitiNet (Boston) 
or The Shuttle Express (Seattle) is call 
them up. Totally advertiser-supported, 
they are gambling that they can gen- 
erate enough new business to make 
themselves worthwhile to major ad 
buyers. 

The new data bases seem to have 
made a good start, particularly in the 
area of services. Both systems provide 
information on special events at local 
museums, galleries, and other public 
facilities. The Shuttle Express pro- 
vides weather reports for the Seattle 
area, and is even considering an on- 
line grocery-ordering service in con- 
junction with a company that will 
deliver food to your door. CitiNet rents 
electronic mailboxes and sells classi- 
fied ads. 

Both have won the support of local 
computer buffs with such services as 
computer club meeting schedules and 
listings of used computer equipment 
for sale. The prestigious Boston Com- 
puter Society also runs a large public 
listing on CitiNet. 

So far, free data-base services are 
available only in Seattle and Boston, 
although another system called Video- 
Billboard (Box 164, Ryder Station, 
Brooklyn, N.Y. 11234) offers similar 
information on the New York City 
area for $50 annually. 

But stay tuned. Both CitiNet and 
The Shuttle Express hope to expand 
to other cities. According to the two 
companies, cities across the U.S. and 
Canada will have free, city-wide data 
services within two years. Meanwhile, 
the next time you want to find out 
what's going on in Boston or Seattle, 
use your computer. CitiNet's number 
is (617) 489-4930. The Shuttle Express 
can be called at (206) 885-4636.— 
G. Berton Latamore 


Ec Efficiency Feedhorn 
Weatherized 
Housing 


Feature-Packed! 81/4 Foot 
Easy to Operate! PIN c. 
Expandable Design! nos EN 
Affordably Priced! 


Rotatable Hub 


, к я : For Fast and 
Radio Shack's new satellite TV system brings : sate Assemb 

[| i гот tl round, 

you over 100 channels of quality entertainment. No Ladder Needed! 


Enjoy sports, movies and music videos with 
stereo sound, networks, super stations, kids’ 
shows and more. This complete block down 

conversion system includes instructions 
and an assembly guide on video cas- 
sette. Only $1995 or as low as $92 per 
month* Selected components are also 
available for upgrading existing sys- 
tems. Come in today for details. 


Precision 
LA esr Drive 
Provides Full 


180° Coverage 


Heavy-Duty Mast 
With Built-in 
Bubble Level j 


The digital synthesized receiver provides fully automatic dish posi- 
tioning, automatic stereo sound tuning, and outputs for standard 
TV sets, TV monitors, stereo audio amplifier and descrambler. 


Radio Shaek 


The Technology Store 


A DIVISION OF TANDY CORPORATION 


“Radio Shack/CitiLine is an open-ended credit plan from Citibank. Payment may vary il 
depending on balance. Price applies at participating Radio Shack stores and dealers. — ,/ 
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DRAWINGS BY TOM MOORE 


Used-car checklist 


—a pro tells how to inspect 
a car before you buy 


UNEVEN ENGINE 
CYLINDER-POWER BALANCE 


ENGINE-BEARING- 
SEAL LEAK 


NO ALTERNATOR CHARGE 


WATER PUMP WORN 


LEAKY RADIATOR 
AIR-CONDITIONER LEAK 


POWER-STEERING 


— 


STEERING WEAR 


WINDSHIELD CRACKED 


WIPERS 
NOT WORKING 


UNEVEN TIRE WEAR 


LEAK — ROCKER-COVER GASKET LEAKS 


SIGNAL LIGHT WON'T CANCEL 


TAILLIGHT 
LENS 
BROKEN 


АТ 
TAILPIPE 


E 


There's a lot more to weeding out a lemon than simply kicking the tires. A detailed in- 
spection is a wise preliminary before you decide whether to buy—or keep on looking. 


By BOB CERULLO 
Drawing by Russell von Sauers 


you're not alone: Almost 17 million 

of the 26.9 million cars purchased 
last year were used. With the price of 
the average new car hovering around 
$10,000, it's no wonder that so many 
people choose to take the used-car 
route. 

To make an intelligent purchase, 
however, you have to assess the risks 
in buying a particular car. The draw- 
ing above points out common problems 
that can plague a used car, and on the 
following pages I list the major areas 
I check when a client brings a car to 


| f you're planning to buy a used car, 
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my garage for evaluation. You can 
make most of these checks yourself. 
The accompanying checklist helps you 
tally up a car’s approximate value as 
you look over its components. 

Road test. Get behind the wheel and 
start the engine. The starter shouldn't 
make any grinding sounds. The car 
should start easily. Drive the car for- 
ward, and test the brakes. Will it stop 
safely? OK, then head onto a quiet 
road for a transmission-shift test. 
Starting from a standstill, accelerate 
modestly. With an automatic transmis- 
sion, listen for shift changes from first 
to second and from second to third 
gears. At about 35 mph, shift the gear 
selector to the next lower range. You 


Should feel a smooth gear change if 
the transmission is working properly. 
If the car has a standard transmis- 
sion, run through all the gears. Ob- 
serve how easily you can select each 
gear Make sure you can accelerate 
without jerking or slipping. Finally, 
any loud whine or grinding noise that 
changes as the shifts occur indicates 
a problem. 

Now check the brakes. Hold the 
steering wheel loosely, and hit the 
brakes. The car should not pull to one 
side. There should be no squeal or 
grind, and the pedal should feel firm. 
The parking brake should keep the car 
from rolling. 

Next, consider how the car steers. 

Continued 


Nobody ever got anywhere by thinking small. 


Think big. Think about a sky as big as your dreams. 
Abouta country that challenges your skill and imagination. 
Then, think about the perfect vehicle to get you there: 
К a full-size pickup from GMC Truck. 

il еси чгмомоа capacity, when properly equipped. 
i р of the impressive Vortec V-6 engine. 


Let's get it together. . . buckle up. 


“Of all indoor exercisers, only 
Nordic Track provides 

the same superior 

fitness building 

benefits as real 

X-C skiing.” 


Que Kt 


8 time Nat'l X-C 
‘Ski Champion 
Olympic Silver Medalist 
World Cup Winner 


NordicTrack duplicates the smooth, 
rhythmic motion of cross-country skiing, 
recognized by health authorities as the 
most effective fitness-building exercise 


available. 


* Exclusive Flywheel Action 

Provides unmatched smoothness and 
continuity from stride to stride. Motion 
and resistances are the same as real 
skiing. 

* Jarless Action is Safer Than Running 
Completely jarless motion prevents back 
and joint injuries associated with 
running. Arm-motion resistances 
provide superior upper body exercise. 

* More Complete Than Exercise Bikes 
Adds important upper body exercise 
and exercises leg muscles more 
uniformly. Fitness-building high pulse 
rates are easier to attain because more 
muscles share the exercise. 

* Saferand More Effective. 

Than Rowing Machines 

Safer because no dangerous back strain 
loads imposed. Scientific tests prove 
NordicTrack's skiing motion is superior 
to rowing for building fitness. 

* Burns upto 600 Calories 

per 20-Minute Workout 

Lose weight without dieting. 

Folds compactly. Requires only 15" x 17" 
floor space. 


Free Brochure. Call 


800-328-5888 


Minnesota 612-448-6987 


Nordic rack 


141PS Jonathan Blvd., Chaska, MN 55318 
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Used-car checklist continued 


Holding the steering wheel loosely 
again, check for steering pull to ei- 
ther side. (You must be on a level road; 
a crowned road will cause the car to 
pull to the side.) The car should steer 
straight. There should be no binding 
or grinding when you turn the wheel. 
The steering-wheel position should be 
centered when you're on a straight 
road. Finally, check to be sure there 
is no noticeable free play in the steer- 
ing wheel. Now you're ready to take 
a look at the car's various systems. 

Engine checks. The engine should 
hum; any clicking noise from the top 
part of the engine indicates probable 
valve-train troubles. With the trans- 
mission in neutral, race the engine 
momentarily. If you hear a loud knock- 
ing noise, it could mean worn bear- 
ings. Watch the color of the exhaust. 
Blue smoke from the tailpipe is a 
clue to a costly-to-repair oil-consump- 
tion problem; black smoke indicates 
a fuel problem. White vapor may 
mean a leaking head gasket. Check 
the engine-oil dipstick. A dipstick cov- 
ered with a blackish, creamy sub- 
stance can tip you off to moisture in 
the crankcase. 

If you have a pair of insulated spark- 
plug-wire pliers and a dwell tach- 
ometer, you can do a cylinder power- 
balance test. This essential test will 
tell you whether any cylinders have 
problems that could be expensive to 
fix. Connect the tachometer to the 
running engine. Using the insulated 
pliers to protect you against an elec- 
trical shock, disconnect and ground 
each of the spark-plug wires, one at a 
time, for a few seconds, then recon- 
nect them. Аз you remove each wire, 
engine speed should decrease by 25 
to 50 rpm. If it doesn't change, you've 
found a cylinder that isn't firing. 

Fluid leaks. Look carefully at the 
engine rocker-arm-cover gaskets, the 
engine front and rear main seals, the 
oil-pan gasket, the steering gear, and 
power-steering pump. What may seem 
like just a bit of fluid could be the sign 
of a costly-to-repair oil leak. 

Transmission. It’s important to 
check the transmission and differen- 
tial for leaks. Also, remove and check 
the transmission fluid-level dipstick. 
One of the first signs of impending 
transmission trouble is dark brown 
and foul-smelling burnt transmission 
fluid. 

Steering and suspension. Irregular 
tire wear is the best clue to a wheel- 
alignment problem, but odd wear on 
the tires can indicate steering-linkage 
problems as well. A tire with half the 
tread in good condition and half nearly 
bald would indicate a wheel-alignment 
problem. Front tires with bumpy or 
gouged treads could indicate a steer- 


ing problem. Look for worn upper and 
lower control-arm bushings. Check 
upper and lower ball joints. Remember 
to look over the springs and shock ab- 
sorbers. Broken leaf springs must be 
replaced. Broken or oil-soaked shock 
absorbers or MacPherson strut-type 
shocks will also need replacement. 
Don't forget to check for excessive 
power-steering free play while the en- 
gine is running. 

Brake checks. Pump the brake pedal 
with the engine off. Then press down 
on the pedal and start the engine. If 
the power brake is working, the brake 
pedal will drop just a bit. Press firmly 
on the brake pedal again, holding it 
for 60 seconds. The pedal shouldn't 
sink. If it does, you may need a brake 
master cylinder. Examine the thick- 
ness of the brake pads [“Trouble- 
Shooting Disc Brakes," PS, May '85] 
or brake shoes [“Trouble-Shooting 
Drum Brakes," PS, July '85]. Check 
the brake drums or disc rotors for 
scoring. Check for binding disc-brake 
calipers by placing the car on jack 
stands and having an assistant press 
the brake pedal. You shouldn't be able 
to turn the wheels. When the brake 
is released, the wheels should turn 
freely. If they don't, the calipers are 
binding and need repair. Look over the 
brake hoses for cracks. Make sure the 
parking-brake cables work freely. 


GG The cylinder 
power-balance test is 
the most important 


element of your 
used-car check 99 


Cooling system. With the engine 
warm, look over the hoses, radiator, 
and engine for leaks. Any powdery, 
greenish-white residue is a sign of 
coolant leaking. Look around the base 
of the water pump and under the en- 
gine for leaks. Also check for leaks 
around as many of the engine’s core 
plugs as you can see. With the engine 
off, grasp the engine fan and try to 
rock the water pump. If the water- 
pump pulley moves, you will need a 
new pump. Drops of antifreeze on the 
passenger-side rug signal a heater-core 
leak. 

When the engine is cool, remove the 
radiator cap and look at the coolant. 
Rusty coolant warns of a serious 
corrosion problem. A strawberry-milk- 
shake color indicates a transmission- 
cooler leak. 

Battery and electrical system. Some 
batteries have a built-in hydrometer; 


when a yellow warning eye shows, 
it means that the battery must be 
replaced. 

You can perform a simple test to tell 
whether the alternator is charging the 
battery by connecting a voltmeter 
across the terminals of the battery. 
With the engine shut off, the voltme- 
ter should read 12 volts. With the en- 
gine running, the voltmeter should 
read 13 or 14 volts—if not, the alter- 
nator isn't charging. 

Switch on the headlights. Check the 
high and low beams. Make sure the 
parking lights work. Check all the sig- 
nal lights. Make sure the signal-light 
Switch cancels after the steering wheel 
is turned back to the straight-ahead 
position; the switch is expensive to re- 
place. Test the brake lights. Be sure 
the emergency lights flash. 

Generally, a new light bulb will 
correct most problems with a car's 
lights. However, an inoperative four- 
way flasher or a malfunctioning brake 
light can mean a costly repair. Dim 
lights or burnt fuses nearly always 
mean wiring trouble that will have to 
be traced and corrected. Parking-light, 
taillight, and back-up-light lenses 
must be in good condition to pass in- 
spection in several states. 

Turn the key to the "ignition" posi- 
tion. Both the oil-pressure light and 
the alternator light should glow until 
the engine is started. The engine- 
temperature and brake warning lights 
should illuminate when the key is at 
the “start” position. On General Mo- 
tors cars built since 1981, a yellow 
CHECK ENGINE light should come on 
when starting and should go out when 
the engine is running. 

Heater and air conditioner. Flip on 
the heater to be sure it produces hot 
air at all blower speeds. Check the de- 
froster—and the rear-window defog- 
ger, too, if the car is equipped with 
one. 

Switch on the air conditioner to see 
whether cold air comes out of the 
dashboard louvers. This air should be 
about 20 degrees F lower than the out- 
side temperature. The air-conditioner 
evaporator inlet pipe should be ice cold 
to the touch when the system is cool- 
ing. If the air conditioner is empty of 
refrigerant gas, the compressor, con- 
denser, evaporator, or a line may be 
leaking. 

Body checks. Look for signs of rust 
around wheel wells, window trim, and 
at the base of doors. Rust is a cancer 
that is difficult to control; if a door 
panel or fender is rusted through, the 
only sure cure is a new one. 

Dents and scratches can be deceiv- 
ing. You cannot simply spray paint 
over a scratch. It must be primed, 

Continued 


hurt a carburetor—and gum-up 
an engine. But what most folks 
don’t know is how little it really 


takes. Or how fast those harmful 


deposits accumulate. 

Experts say it takes dirt that’s 
only one-thousandth of an inch 
thick to cripple a carburetor jet. 
And that thin layer of dirt can 
quickly become a dirtier, 
gummier mess. 

A mess that'll settle in 
your carburetor. A mess 
that could make your car 
stall. Run rough. Start hard. A 
mess that'll creep into the PCV 
Valve, and cause rough idling. 
Acid corrosion. And heavier 
than normal oil and fuel 
consumption. 

And because these 
dirty areas are so hard 
to see—and reach—most 
folks figure a costly 
professional cleaning 
is the only way to wipe 
it out. 

But what I recom- 
mend is a really power- 
ful jet spray cleaner. 
Jet-Spray Gumouts 
Carburetor & Choke 
Cleaner. It's preferred 
3-to-1 over any compet- 
itor. And believe me, it's 
for a lot of good reasons. 

It gets to the gum 


[ 


I've seen how dirty deposits can 


and dirt. And cleans up your 
carburetor and choke like no 
other cleaner. With regular use, 
Гуе found you can keep your 
carburetor and choke virtually 
dirt-free—and that means saving 
gas, money, even the life of 

your engine. 

Just spray Jet-Spray Gumoute 

on the outside of 
the carburetor. 
On the carbure- 
tor linkage. On 
the automatic 
choke. And on the 
inside of the carburetor throat. 
After that, spray it directly into 
the open end of the PCV Valve. 

As it cleans your carburetor 
and linkage, it helps to stop that 
rough-running and stalling. 

As it cleans the inside 
of the carburetor throat, 
it helps to stop that 
rough idling. 

As it cleans the choke, 
it keeps it from sticking. 

And finally, as it cleans 
| your PCV Valve, your 
engine can start giving 
you a cleaner, better 
performance. 

So forengine dirt that’s 
quick-to-form and hard- 
to-reach, I recommend 
Jet-Spray Gumoute 
Carburetor & Choke 
Cleaner. 


Jet-spray GUMOUT. 
America’s Best-Selling Carburetor Cleaner 


A Quality Product of the Pennzoil Company. 
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Used-car checklist continued 


To buy or not to buy 


Using this checklist, tally up the 
defects you find during your in- 


spection. It will help you determine 
whether the car is a good buy, a 
possibility for a do-it-yourselfer, or 
a clunker to steer clear of. 

Areas where repairs are needed 
Overall body condition 

Minor body work 20 LI 
Side glass, each 30 LI 
Windshield 35 a 
Major body work 50 LI 
Repaint body 50 О 
Seats/carpets 50 п 
Vinyl top 50 ш 
Rusted sheet metal 100 LI 
Transmission 

Fluid leaks 15 и} 
Differential 25 Li 
Torque converter 25 LI 
Overhaul 55 иј 
Mileage 

Over 70,000 50 LI 
Over 100,000 100 LI 
Over 150,000 200 g 
Engine 

Major tuneup 5 g 
Camshaft 25 LI 
Timing chain 25 g 
Valve job 25 ш} 
Carburetor 30 LI 
Crankshaft/bearings 35 LI 
Low oil pressure 50 g 
Rebuild 100 a 
Brakes 

Reline brakes 10 и} 
Calipers/cylinders 15 OU 
Master cylinder 15 LI 
Rotors/drums 15 LI 
Steering/suspension 

Ball joints 10 a 
Power-steering hoses 10 a 
Shock absorbers 10 U 
Steering linkage 10 g 
Bushings 15 LI 
Power-steering pump 25 LI 


How it all adds up 


Total points 
O to 20 Excellent value, may be 
worth more than top book 
value. 

21 to 30 Good value, worth top 
book price. 

31 to 75 Pretty good at trade-in 
price. 

76 to150  OKifbodyisclean and 
rust-free, and price makes 
cost of repair worthwhile. 

151 to375  Fairvalue, but only if price 


of car is a few hundred 
dollars less than book 
value minus cost of repair. 
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Compare the total number of 
points with the values listed below. 
There are always exceptions, but 
generally the guide will give you 
a good idea of which cars to con- 


sider—and which ones to avoid. 
Steering gear 25 О 
Air conditioner/heater 
AC control 10 Ыы 
Blower motor 10 Ыы 
Heater соге 10 LI 
Hoses 10 LI 
Condenser 30 LI 
Compressor 35 Г] 
Evaporator 35 LI 
Cooling system 
5 g 
Radiator 10 п 
Water pump 10 О 
Core plugs 15 О 
Ой leaks 
Differential-pinion seal 5 LI 
Valve-cover gaskets 10 О 
Timing-cover seal 15 LI 
Engine main seals 25 LI 
Oil-pan gasket 25 LI 
Exhaust 
Muffler 5 LI 
Tailpipe 5 g 
Engine pipe 10 0 
Exhaust manifold 10 Li 
Catalytic converter 25 LI 
Electrical 
Battery cables 5 Li 
Interior lights 5 
Signal lights 5 Li 
Alternator 10 LI 
Battery 10 О 
Starter 10 LI 
Taillight lens 10 LI 
Wiper motor 10 m! 
Radio 25 LI 
Electric windows 30 LI 
Major wiring 75 О 
Total points ae 
376to500 Poor value, risky to buy 
if you don’t do most of 
your own major repairs. 
Price must be low even 
for experienced DIY to 
consider. 
501to599 OK if you do your own 
major repairs and get car 
for less than / of 
book price. Otherwise, 
forget it. 
600andup . Donotacceptthis clunker, 
even as a gift from a little 
old lady who only drove it 
to church on Sunday. 


{ sanded, and re-primed before the final 


spray. Fixing even the smallest scratch 
or dent takes time, and this means 
money. Also, remember that a cracked 
windshield will not pass inspection in 
many states. 

Exhaust system. The entire exhaust 
system—from the engine to the tip 
of the tailpipe—should be checked. 
Rotted-out exhaust parts will soon 
need to be replaced. If there are any 
loud noises, find out where they are 
coming from. Don’t overlook the pos- 
sibility of a cracked exhaust manifold. 
Check to see that the catalytic con- 
verter hasn't been removed; it's a 
costly item to replace. 

When to rely on a pro. If you don't 
perform a cylinder power-balance test 
yourself, have one done by a profes- 
sional mechanic. It tells you whether 
any cylinders have costly defects. 
Using an engine analyzer, a compe- 
tent mechanic can determine whether 
the car is firing evenly on all cylin- 
ders, and can warn you of bad valves, 
low compression, carburetion prob- 
lems, defective ignition wires, vacuum 
leaks, and a host of other conditions. 
А passing grade on the cylinder power- 
balance test is the most important el- 
ement of your used-car check. 

Your mechanic can also test the 
car's exhaust emissions. It's important 
to know that it will pass your state's 
emissions inspection. Flunking the 
test could mean fuel-system repairs 
that could cost hundreds of dollars. 

Further information. Recently en- 
acted regulations require dealers sell- 
ing used cars to attach a sticker to 
each car stating the terms of any re- 
pair warranty that is included in the 
price of the vehicle. Look for this 
Sticker; it also advises the buyer to 
have the car checked by an indepen- 
dent mechanic. The Federal Trade 
Commission (Box 37041, Washington, 
D.C. 20013) offers a guide to used-car 
warranties and mechanical inspections 
called *Used-Car Buying: A Check- 
list." It is available free from the 
commission. 

Prices of used cars are listed in 
the “NADA Used Car Value Guide,” 
which is available from NADA (8400 
Westpark Dr, McLean, Va. 22102- 
9985). A subscription costs $29 per 
year. 

For information on car-repair costs, 
consult The Consumer Cost Guide to 
Car Repair, by Larry Conroy and Paul 
O'Connell (Prentice Hall, Englewood 
Cliffs, N.J. 07632: $6.95, paperback; 
$13.95, hard-cover). 

The federal government also main- 
tains a toll-free hot line providing in- 
formation on car models affected by 
safety recalls. The telephone number 
is 800-424-9393. Hs 


NOT A WAX. 


Put an end to corrosion, chalking, 
rusting, culling, and pitting of your 
car's finish. GLO-SHIELD protects 
your car's finish and restores it, too! 
ou can bring back that new car look 
in less than one hour with hardly any 
effort at all! GLO-SHIELD is the mira- 
cle polymer plastic sealant that’s guar- 
anteed to protect and or restore your 
car's finish for a full 3 years. It revitalizes 
and restores dull, oxidised finishes 
just wipe on—wipe off! Do away with 
compounding dead paint is chemi- 
cally removed. GLO-SHIELD removes 
old waxes, tar stains, tree sap. road film, 
dirt, bird deposits, grime. grease, gas- 
oline streaks, rusting, even tarnish. It 
deposits a plastic film that fuses to the 
surface and fills the pores to give your 
car a hard, high lustre, mirror-like finish. 


NOTHING LIKE ANYTHING 
YOU'VE EVER USED BEFORE 
Don't confuse GLO-SHIELD with any 
wax or polish. It is a clear. transparent 
liquid that, after stripping old wax and 
grime. deposits a film similar to the 
acrylic lacquer with which your car was 
originally painted. And. it works even if 
your car was painted with enamel 
Acrylic sticks to anything but 
nothing sticks to acrylic. Not tree sap. 
not road salts, not grime or dirt. not bird 
droppings. grease or gasoline not 
even paint. 


ACCEPTED & PROVEN 
FOR PLANES & BOATS, TOO! 
GLO-SHIELD is used by America's 
leading aircraft and boat builders. 
Desert Sunshine Labs report amaz- 
ing results. Especially effective while 
operating in a salt water environment 
and highly recommended for use on 
all boats, including fiberglass. 


© 1985 Media Mktg.. NY 


NOT A POLY . 


. NOT A POLISH . 


—— ACRYLIC IS THE — 
SECRET! 
* DON'T CONFUSE GLO-SHIELD ACRYLIC 
PRODUCTS WITH IMITATIONS! 


al 


* NO RUBBING . . . NO BUFFING! [ 
* CLEANS, COMPOUNDS, POLISHES, 

SEALS! 1 
* USE ON ANY PAINT FINISH 
* FAST, ONE STEP WIPE-ON, WIPE-OFF! l 


All you do to keep the finish beautiful 
is a light hosing . . . even a light rain, 
and road dirt, salt and grime roll right 
off. and dries streak-free. GLO-SHIELD 
is detergent proof (OK in car washes), 
contains no abrasives, invisible, non- 
yellowing, peelproof and crystal clear. 

BONUS! GLO-SHIELD works its 
magic on all painted and plated sur- 
faces chrome bumpers, mag 
wheels. appliances, motor cycles. fi- 


NOT SOLD 
IN STORES 


Plastic а Your Car In 
Less Than 1 Hour 


NEW CAR DEALERS ARGE UP TO $200 


NEW POLYMER ACRYLIC FORMULATION ACTUALLY RESURFACES 
AND RESEALS IN ONE SIMPLE STEP. GIVES YOUR CAR “SHOWROOM” 
BRILLIANCE THAT LASTS FOR THREE YEARS—GUARANTEED! 


FOR ONLY 


$095 


luminum, etc. 
Se eS Á € n a M 


3 YEAR GUARANTEE 
If after using GLO-SHIELD you 
are not delighted, return unused 
portion, anytime up to 3 years, 
for a pro-rata product refund. 


CONSUMER NOTICE! 
Beware of cheap imitations and the 
scare tactics of High Price Seal- 


ants. Only GLO-SHIELD is made 
with ACRYLICS 


the same 
ACRYLIC that's on your car's origi- 
nal paint. GLO-SHIELD is a one- 
step operation . . . you do it your- 
self easily inless than an hour. 


CREDIT CARD BUYERS. CALL: (718) 784-4005 
pM = == SATISFACTION GUARANTEED OR MONEY BACK == emm шш ер. 


GLO-SHIELD, pept.1449 
10-10 44th Ave., L.I.C., NY 11101 


postage & handling 


Enclosedis$- 
OR, charge to my O VISA 


Acct. # 


OM 


Please rush me GLO-SHIELD. | understand that if | am not delighted in 
every way, | can return the unused portion for a pro-rata refund, exclusive of 


0 One bottle only $9.95 plus $1.00 pp. & hdlg 
О SAVE! Two bottles only $18 plus $1 pp. & hdlg. 


check or M.O. 


|ASTERCARD 
Exp. 


Name 


Address. 


City. 


. BUT AN ACRYLIC 


berglass boats, formica, marine hard- 
ware, brass, plexiglass, stainless steel, 


= = = М.Ү. RESIDENTS ADD SALES TAX & oe — oe d 
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Vigorous veneers 
enliven plywood panels 


Spring cleaning may be old-fash- 
ioned, but everybody wants to spruce 
up the house after the long winter. 
The products featured here can make 
refurbishing a pleasure. They range 
from handsome new wall paneling 
to a leakproof water heater and 
more-efficient recirculating pump. 


lywood panels are coming out of 
the attic and the basement— 
and even the rec room. Home- 
owners have traditionally covered up 
ugly walls in these hard-knock rooms 
with 4-by-8-ft. prefinished panels. 
But despite their durability and 
relatively low price (compared with 
tongue-and-groove lumber), these pan- 
els look like, well, plywood panels. 
Even those faced with wood veneer in- 
stead of a printed pattern look slightly 
fake. Continued 


Some windows let precious 


warmth escape when it is cold 
outside and let in too much 
heat during hot weather. 

But Sunglas HR glass lets the 
winter sun's heat inside and 
keeps it in. Also, the window 
surface will stay warmer 
reducing harmful 
condensation and drafts. 
And in summer, when 
properly shaded, or when 
combined with Ford tinted 
glass products in sunny 
climates, Sunglas HR glass 
keeps the sun's heat out. 
Sunglas Heat Reflective is a 
high-tech window glass that 
looks like clear glass but works 
like transparent insulation. 
No matter what the season or 
time of day or night, double- 


paned Sunglas HR is 66% 
more efficient as an insulator 
than single glazing, 20% more 
efficient than old fashioned, 
ordinary double-paned glass* 
and it works even better in 
triple-glazed windows. 

Even simple add-on storm 
windows with Sunglas HR can 
make your present windows 
work almost as well as new 
triple-glazed windows—if 

not better. 

Sunglas HR makes great energy 
sense for sunspaces. In fact, 
the larger your glass area, the 
more you need Sunglas HR. 
For your comfort and 
convenience, ask for Sunglas 
Heat Reflective glass by name. 
Its backed by a 5 year limited 
warranty from Ford Glass, 


*Based upon 1⁄2" air space. Performance will 
change with the width of the air space. 


the second largest glass 
manufacturer in North 
America. 

When it comes to glass that 
works 24 hours a day, 365 
days a year, every year— 
Nobody outglasses Ford. 


See your local 


information and a 
free brochure call 
1-800-GLASS-HR 


Glass Division 


Founded 1919. A division of Ford 
Motor Company. 


i 


Now at least one manufacturer is 
using new technologies to make pre- 
finished veneer panels that look much 
more like the tongue-and-groove wall 
paneling they imitate. Some of the 
new panels are even good-looking 
enough to serve as an accent wall—or 
ceiling—in a living or dining room. 

“Consumers hate that black line be- 
tween the strips of veneer on the pan- 
els,” Doug Traub of Georgia-Pacific 
Corp. told me. According to Traub, 
Georgia-Pacific developed the Great 
Woods Collection of prefinished pan- 
els in response to consumers. 

“We got rid of the black-painted, 
straight-channel groove,” Traub said. 
“Now we have a V-cut groove between 
the veneers. It’s tinted to match the 
finish instead of painted flat black. 
That makes the panel look more like 
tongue-and-groove boards.” 

The milled groove separates veneer 
strips glued to a plywood substrate. 
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The new panels have two fewer strips 
of veneer per panel—six instead of 
eight. None of the strips on any one 
panel is the same width. And none of 
the veneers match. This is different 
from the repeating pattern of matched 
veneers in alternate widths seen on 
most veneer panels. 

“We want the panels to look more 
like actual boards that you pick up at 
the lumberyard,” Traub said. 

The result is a rich-looking wood- 
grained panel (see photos). The new 
V-cut groove is indeed more subtle 
than the old black channel. “But it’s 
too straight,” said one PS staffer who 
had just installed tongue-and-groove 
wall paneling at home. “No piece of 
lumber has that perfect a cut line.” 

But for those who can accept almost 
perfect verisimilitude, the Great 
Woods Collection offers a wide vari- 
ety of wood finishes for about $28 per 
panel.—Susan Renner-Smith 


New products for 


YOUR ROME 


Faster finishes 


Staining and finishing wood takes 
time. It’s not hard to apply a few coats 
of stain and a few more of varnish. 
But waiting for each coat to dry can 
stretch the job of finishing a simple 
piece of furniture over many days. 

Now at least two makers offer pre- 
mixed stain-and-varnish combinations 
that cut finishing time drastically. 
Minwax’s new Polyshades [“What’s 
New in Home Improvement,” PS, June 
'85] was introduced last year, and UGL 
recently introduced ZAR Plus. Each 
comes in satin or gloss finish and in 
six basic colors. 

I tried Minwax's Polyshades on 
another new product: a 2-ft.-wide, 
5-ft.-long strip of adhesive-backed flex- 
ible oak veneer (maker: Quality Doors, 
603 Big Stone Gap Rd., Duncanville, 
Texas 75137). Га mounted this strip 
onto the aged plastic-laminate back- 
splash in my kitchen. 

Following directions, I made a quick 
pass with a piece of extra-fine sand- 
paper over the flexible veneer to re- 
move any finger oils. I applied a thin 
coat of Polyshades Honey Pine in the 
standard way, using several horizon- 
tal zigzags over a wide area. Then I 
pulled the unfilled brush straight 
down, with the tip barely touching 
the veneer. After several minutes, I 
checked for drips. 

I let the first coat dry for eight 
hours, then rubbed the surface with 
steel wool and applied a second coat. 
After eight hours it looked great. But 
because the veneer is right behind the 
sink, I brushed on a third coat. 

The final finish is all I could want 
—deep, clear, and durable. Fully six 
months later, the finish still glows, 
unharmed by constant splashes. (And 
the veneer is still stuck on tight.) 

I also used Polyshades on birch 
kitchen cabinets from which I'd 
scraped and sanded 35 years worth of 
paint. Following the suggestion of a 
Minwax engineer, I used a disposable 
foam brush so I could lift the finish 
out of corners and around moldings, 
where it tended to puddle. Again, 
I applied three coats—and was re- 
warded with a rich, lustrous finish 
that makes the beat-up cabinets look 
almost classy.—Susan Renner-Smith 


A SPA IS A SPA IS A SPA? 


A CONSUMER 
GUIDE 


If you've been considering a spa or hot tub 
you're probably already aware of the benefits 
and pleasures of whirlpool massage. However, 
notall spas and hot tubs are alike. The true test 
of any spa is whether it can provide these 
pleasures conveniently and efficiently. Wed 
like you to know what to look for when 
shopping for a spa and show you why the 
engineers who designed the HOT SPRING SPA 
have produced the best one available today. 


1. MATERIALS AND CONSTRUCTION. 
The HOT SPRING SPA is made of the most 
advanced and durable material of any spa— 
ROVEL* This high-impact plastic is superior to 
wood of old fashioned hot tubs because it 
doesn't absorb water, leak or deteriorate. 
Unlike fiberglass or acrylic surfaces, ROVEL 
won't peel, blister, crack or delaminate. Check 
the warranties of other spas and you'll see that 
ROVEL is guaranteed to be much more durable 
than any other spa material. In fact, a recent 
industry trend has seen many acrylic manufac- 
turers reduce surface warranties to just one 
year! ROVEL is softly textured so you won't slip 
when entering or exiting the spa. 

2. CONVENIENCE AND EFFICIENCY. 
Most spas and hot tubs have very little thermal 
insulation, some have none at all! Just how 
important is insulation? It's the most important 
feature in private spa ownership! Uninsulated 
spas will physically not operate outdoors in 
colder climates, making spa use as seasonal as 
a swimming pool. Further, a marginally insu- 
lated spa forces the heater to run continuously, 
costing you money. The HOT SPRING SPA is 
FILLED SOLID with over 130 Ibs. of poly- 
urethane foam insulation (A) and standard 
equipment includes a 3%” thick insulating 
cover (B). This heavy insulation makes it eco- 
nomical to keep the HOT SPRING SPA heated 
to your desired temperature 24 hours a day, 
regardless of location. You can use your HOT 
SPRING SPA at any time day or night, in any 
weather, and for just pennies. 

3. TEMPERATURE. 

Precise temperature control is important. A spa 
should control temperatures within + 1°F. or 
you'll forever be too hot or too cold as the 
water changes temperature. The HOT SPRING 
SPA achieves this accuracy by using a “precise 
demand” thermostat with its sensor in intimate 
contact with the water (C). 


4. HYDROTHERAPY JETS. 

Vigorous jet action is the key to true hydro- 
therapy. Only the HOT SPRING SPA gives you 
the option of powerful fixed jets (22 psi at each 
jet (D), and the unique massaging effects of 
MOTO-MASSAGE™ The exclusive MOTO- 
MASSAGE (0.5. Patent 44,523,340) glides 
gently up and then down the entire length of 
your back in a continuous sweeping motion 
that simulates the natural stroking of a manual 
massage (E). In addition, we provide an air 
control which can be reached from inside the 
spa so you can vary the intensity of the jets (F). 
These features combined with the STA-RITE 
Max-E-Glas pump provide the best hydro- 
therapy available today (G). 


5. WATER CHEMISTRY AND 
FILTRATION. 
Most portable spas contain less than 180 gal- 
lons of water. It is difficult to maintain proper 
chemistry in such a small body of water. There- 
fore it is necessary to drain them more 
frequently than the HOT SPRING SPA which 
contains 275 gallons. Good filtration is essen- 
tial in any spa, but in other portables, it has 
been overlooked. The HOT SPRING SPA has 
the largest capacity filter of any portable spa— 
50 square feet (H). It requires attention only 2 
or 3 times a year. Its top-loading design allows 
you to inspect, remove, and clean it without 
draining the spa. 
6. LIGHT FOR NIGHTTIME USE. 
Another feature of the HOT SPRING SPA is the 
underwater light (I). It's dimmer controlled so 
it's never too bright or too dim, and different 
colored bulbs can be used for different effects. 
7. NO INSTALLATION. 
Simplicity of installation should be checked. 
An in-ground spa is the most difficult, usually 
requiring backyard excavation, building per- 
mits and an expensive installation crew. Hot 
tubs are not much simpler. The HOT SPRING 
SPA avoids these problems by requiring only 
common household current to operate (110v. 
20amp.) (J). There is no permanent hard wire 
electrical hook-up, no external plumbing to 
assemble, and no building permits to obtain. As 
a portable appliance, the HOT SPRING SPA 
will not increase your property taxes and you 
can take it with you when you move. 
8. LISTED BY UNDERWRITERS 
LABORATORIES. 
The HOT SPRING SPA is completely listed by 
Underwriters Laboratories, the recognized 
experts in testing for safety. The importance of 


correct and safe electrical design should not be 
overlooked. Check for the U.L. Mark on the 
outside of any spa you're considering — you'll 
see iton the HOT SPRING SPA. 


We are proud of the quality features we build 
into every HOT SPRING SPA. The HOT 
SPRING SPA is an integrated design whose 
form follows function—the result of 9 years of 
evolution toward an ideal. So, before you buy 
any spa, be sure to see and test the HOT 
SPRING SPA. It has the features, performance, 
and quality you need. 


America’s Favorite 
Portable Spa 


Five models to choose from. Dealers nation- 
wide. For a complete catalog and a dealer 
nearest you, please call: 800/243-9851. In 
California, call collect 619/438-3334. 


Watkins Manufacturing Corporation, 
Carlsbad, California 


The trouble with 
most replacement 
windows is 
they're not enough 
ofan 


Pella Improvement Windows 


are lively exceptions to the notion that any 
modem replacement window is good enough. 
Our unrivaled energy values and lifelong easy 
care let you add all the light and style you 
want. So be daring while you're being sensible. 
You may add Slimshade® blinds between 
panes, disappearing Rolscreen®, exterior clad- 
ding that needs no painting...now hats an 
improvement. 

For lots of Improvement Window and Door 
ideas, visit your Pella Window Store listed in 
the Yellow Pages under “Windows”, or mail 
the coupon. 

Pella makes your home a better place 
to live. 


Please send me a free booklet on Pella window and 
door ideas. 


I plan to Г] build, C] remodel, 
Name 


replace. 


Address 


City 
State Zip. 

Telephone. 

This coupon answered in 24 hours. 


Doors, Dept. С1306, 100 Main 
ilable throughout 
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New products for 


YOUR HOME 


— e 
p Y 


R-5 siding 


You stuff your walls with insulation, 
weatherstrip your windows, plug a set- 
back thermostat into your furnace 
—all to improve your home's energy 
efficiency. Now you can extend your 
battle to reduce heating bills to your 
home's first line of defense against the 
cold: the exterior siding. Thermolock, 
an easily installed hardboard siding 
from Abitibi (3250 W. Big Beaver Rd., 
Troy, Mich. 48084), features something 
the maker claims other sidings don’t 
have: insulation. 

Thermolock’s panels consist of cellu- 
lose-coated Y-in.-thick hardwood 
boards with an expanded-polystyrene- 
bead backing. The result is a 1-in.- 
thick durable panel that resembles 
conventional narrow-beveled lap sid- 
ing, but has a thermal barrier with 
an R-5 insulation value. (The %-in.- 
thick panel rates an R-3.5.) 

Why a cellulose overlay? “Wood ex- 
posed to the elements is a chief source 
of deterioration in some sidings,” says 
Abitibi’s Anthony Kornichuk. “By 
fusing a cellulose layer onto the 
boards, we protect them. The cellu- 


ЛЕ 


lose also gives the siding a smooth fin- 
ish that’s receptive to painting and 
staining. And it makes it easier to em- 
boss wood grooves and textures.” 

Thermolock panels, which are avail- 
able in two sizes, 12 in. or 16 in. wide 
(both come 16 ft. long), are easy to 
install over sheathing or directly to 
the framing. Each panel has a row of 
pre-punched nail guides. The panels’ 
weathertight horizontal joints overlap, 
which hides the nails, protecting them 
from corrosion, another source of sid- 
ing trouble. Vertical joints are butted. 

To finish the pre-primed panels, use 
an exterior latex paint made for wood 
substrates. According to Kornichuk, 
prefinished panels that make retrofits 
even faster will be available in the 
spring, when Thermolock goes on the 
market. 

At press time, there was no estab- 
lished price for Thermolock. “The price 
will be within pennies of similar- 
appearing wood products and alumi- 
num siding,” Kornichuk says. “Ther- 
molock will cost more than vinyl 
siding, but it has features that vinyl 
siding can't match, such as insulation.” 
—Richard Layne 


COMPARE 


WITH SHOPSMITH.® 
You'll actually see 


1. 1%һр motor develops nearly 3hp while 
Shopsmith® motor is 1'/еһр developing 2hp. | 

2. Motor can be altered by owner to 220V. 
Shopsmith® does not have this option. 

3. In more than 85% of the comparisons, the 
Shopsmith® machine is priced higher than 


the Тоја! Shop machine. 


Let us send you 11 more reasons 
Total Shop is a better buy. 


Jesi Shop 


TS 15-6 Planer 


* 110 V or 220 V 
* Stand & dust 
collector available 
* 2 HP or 5 HP motor 
* 15" width, 
6" thickness 


Attention Shopsmith® Owners: 
Call today for our accessory brochure 
and save money. 


90009000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000009 


| 


/ойаї5Рор&% | 


the improvement. [ | 
Еог Ехатр!е: [] 
ifs " 


7991576) 


has proudly 
created an in-home 
WOODWORKING / 


CALL TODAY 


toll free 
1-800-845-9356 
in S.C. call 
5 288-4174 


A 


F 
/€ 


VIDEO. ч A: 
• The first of its кіпа! < 
* 30-min. presentation of the 
Total Shop and the TS 15-6 
Planer. 
* In-home viewing. 
* $20.00 refundable deposit. 
* Available in VHS and Beta. 
Now you can see 
our product at work 
before you buy. 


clip and mail coupon for: Free Informational Kit 


| 
| 


Р.О. Box 16297/Greenville, S.C. 29606 


Your Name 


Address 


City State Zip 


Phone 


© Multipurpose tool O TS 15-6 Planer 
O Video ($20.00 deposit enclosed) 
*United Metal Services, Inc, 


——————ÓÁÁÁ—M— аре, 


New products for 
YOUR HOWE 


Hot water now, not later 


Standing around with one hand stuck 
in the shower until the water gets hot 
enough is frustrating. Wasting a lot 
of water is more so. I solved these 
problems by installing a recirculating 
pump that continuously moves a small 
amount of water from the plumbing 
fixtures back to the hot-water tank 
for reheating. With this setup, the 
sinks and showers run hot right away. 

The pump I installed is a new type 
just introduced in this country. The 
spherical-rotor pump, built by Laing 
Thermotech (632 Marsat Ct., Chula 
Vista, Calif. 92011), has only one mov- 
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ing part. There's no shaft, coupler, 
sleeve bearings, or gasket between the 
motor and pump. It never requires lu- 
brication, and circulates water so qui- 
etly you can hardly tell the pump is 
running. 

Conventional domestic water-cir- 
culating pumps are prone to a lot of 
problems: leaking seals between the 
pump and motor, seized bearings, and 
calcium buildup that impedes the flow 
of water. The Laing pump’s innova- 
tive design eliminates these problems. 

The only moving part in this circu- 
lator pump is the free-tilting spheri- 
cal rotor-impeller (at the top of the 
cutaway pump in photo) that spins on 
a tiny, ultra-hard tungsten-carbide or 
ceramic ball. Sediment carried in the 
water cannot hang up the magneti- 
cally positioned rotor; it automatically 
tilts to allow the foreign particles to 
pass freely through the pump. 

“Our unique single spherical-bear- 


Q CHECK VALVE 


V4" RETURN LINE 


ing arrangement minimizes mecha- 
nical energy losses,” says Oliver 
Laing, president. “Where conventional 
motors and pumps require two sleeve 
bearings, we rely only on a small seg- 
ment of a four-millimeter-diameter 
ultra-hard spherical surface to support 
the combined motor rotor and pump 
impeller.” 

Although Laing circulators are new 
to this country, more than a million 
of them are in service in Europe. The 
pumps are made in a range of sizes 
suitable for residential solar heating- 
system circulators, as well as for hot- 
water recirculators. This last applica- 
tion is a useful home improvement in 
areas where water is in short supply. 
You won't save dollars by installing a 
recirculator, but you will conserve 
water and gain convenience. 

The concept of recirculation is sim- 
ple: Instead of running gallons of 
water down the drain waiting for hot 
water, a trickle of water circulating 
back to the heater from the farthest 
tap in the system (see drawing) will 
keep the water in the pipe hot, so hot 
water will be instantly available at 
any tap. 

Very little water actually has to be 
circulated to keep hot water at the 
faucets—a М-їп. return line is more 
than adequate. The lightweight circu- 
lator (2.5 Ibs.) can be plumbed-in al- 
most anywhere in the system, but for 
best static pressure it should be lo- 
cated close to the water heater. A 
check valve should be installed in the 
return line to prevent back flow of cold 
water, and the hot-water pipe and re- 
turn line should be insulated to re- 
duce thermal loss. 

The Laing pump doesn't have to be 
hard-wired, which makes it easier to 
install. It comes with a 6-ft. three- 
wire cord that plugs into a standard 
grounded outlet. The basic model con- 
sumes only 25 W of power, but can 
pump 2.9 gal. per min. (maximum 
head is 4 ft.). It costs about $100. 

Further operating savings can be re- 
alized by using a version equipped 
with an integral timer that can be set 
to shut off the pump at times when 
there will be no hot-water use, such 
as at night. Another model comes with 
a built-in thermostatic control that 
aids in reducing calcium buildup, 
which occurs at temperatures above 
130° Е The thermostatic device 
cuts out the pump when water tem- 
perature reaches 130°, and cuts 
back in when the temperature drops 
to 110°. This also reduces energy 
use.—Thomas H. Jones 
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The Great Spring Hardware Sale 


and Country Club 


КМ. Хе 


April a 
1986 Ьгыі 


Airlines 


Use this coupon 
to enter before 
May 15, 1986. 
Nothing to buy 
or write. 

Га love to win a 
Turtle Bay Hilton 
vacation for two. 
Enter me in the Great Spring 
Hardware Sale 1986 Sweepstakes. 


Name. — = = 


Address. — 


City. State Zip. 


Dealer's Name. 


Dealer's Address. Е 


сиу State Zip = 


«f It’s The Great Spring Hardware Sale 9& 


E] Springtime is fix-up time. 
And these tools are just what 
(THANK т нас “ hd с you'll need to get the job done. 
goodness its Stanley So don't just think Spring. 


STANLEY | Think Stanley. 


Swivel-Lock® Utility Knife. 

Change blades without a screwdriver. 
Exclusive inter-locking front end. 
Ergonomically designed aluminum 
die cast. 

LEVERLOCK® 25' Tape 

Rule. Automatic bottom lock control. 
34" blade protected with DuPont 
Mylar for long life. 

WORKMASTER® 

24" Aluminum Level. Precision 

grain ground finish. 360° cat's-eye 
color vials. Snap on covers. Plastic 
shock absorbing end caps. 
HANDYMAN*"* 4-Pc. 

Screwdriver Set. Plastic handles. 
Nickel-plated bars. 


cx helps you do things right 


Storewide Savings and Special Values 


Save Liberty. 
Save On Black & Decker. 


DURING OUR SPRING REBATE OFFERS 


When you buy any of these 
products, Black & Decker will 
give you a rebate. We'll also 
make a matching donation to 
the Statue of Liberty/Ellis 
Island Foundation. Plus, you'll 
get a certificate thanking you for 
the donation. (And, if you’d 
like, Black & Decker will 
donate your rebate to the Lady, 
as well!) 


16” HEDGE TRIMMER 
$5 REBATE 


(January 6 - July 13, 1986) 
It’s shrub and 
hedge trimming 
made easy. 


Our lightweight 
double-edged trimmer 
has blades that cut with ease in 
either direction. Wrap-around 
handle gives extra control. 
Full one-year warranty. #8124. 


8” RANDOM ORBIT 
POLISHER 


$10 REBATE 
(March 2 - July 13, 1986) 
Take the hard work 
out of polishing 
your truck, 
car or boat 
with our 8” 
polisher. It simulates the circular 
movement of hand polishing, 


ф BLACKS DECKER. 


but at a speedy and efficient 
2500 orbits per minute. Full 
two-year home use warranty. 
#9530. 


WORKMATE® 200 
$10 REBATE 
(March 2 - 
July 13, 1986) 
Our sturdy steel 
Workmate is a 
must for any 
do-it-yourselfer. 

It’s a 
"" portable, 
foldaway work 
center, vise and 
sawhorse all in one. 


2% HP* 714" 
CIRCULAR 
SAW 
$5 
REBATE 


(March 2 - 
July 13, 1986) 


This powerful 
circular saw can 
handle even your toughest jobs. 
Metal upper and lower blade 
guards add extra durability. 
Full two-year home use 
warranty. #7392. 


14" BUMP 
FEED WEED 
TRIMMER 
$3 REBATE 


(January 6 - July 13, 1986) 


8579-032. 


This well-balanced, easy-to- 
handle weed trimmer has our 
unique push-button feed, an 
adjustable handle for better 
control and a full one-year 
warranty. #82210. 


July 13, 1986) 

Precision 

and high speed 

give our router the leading 
edge. Precision rack and pinion 
depth adjustment, all ball-bear- 
ing construction, and it's backed 
by a full two-year home use 
warranty. #7614. 


CORDLESS 
GRASS SHEAR 
$2 REBATE 


(January 6 - 
July 13, 1986) 


Our recharge- 

able cord- 

less grass 

shear 

allows 

you to trim grass or weeds any- 
where quickly and neatly. 
Super-sharp blades cut through 
the toughest growth. #8288. 
*Max. motor output 
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Spring Home Values Now at Your 
RUE TEMPER. 


, в 
PE Great Spring Specials 
— single, curved : 
fadi eh Б... from True Temper 
ев ; - Buy these and other True 
Temper lawn and garden 
tools while they're specially 


priced at your local hardware/ 
home center store. 


Adjustable Pruner — 
variable tension for 
cutting ease 


Steel Lawn Rake — Swoe™ Cultivating 
spring tempered tines Tool — unique head 
for flexibility and design works well in 
strength confined areas without 
disturbing mulch 


Turner" Weller® 

GREAT Hah ge Soldering Gun Kit Special $ 35 
Special $ 15 

SAVINGS 5520 Plumb? 


16 oz. Fiberglass 
Curved Claw 
Hammer 


11-402 
Reg. list $20.85 
Special $ 


2560 


+ ®© 1'х33' 
Lufkin Power tape 
XL33 
Reg. list $22.25 


бреста $4 580 


® Metal-Wizz® 
Wiss Multi-Purpose Snips 
MPC-3 
Reg. list $15.45 Reg. list $9.90 


quocl $4425 оге 5790 
CRESCENT LUFKIN NICHOLSON PLUMB TURNER. WELLER WIRE-WRAF WISS XCELITE^ a 


Local Hardware Store or Home Center 9& 


ALLTHE POWER YOU'VE ALWAYS WANTED. 


ITILLINFLATE АМО ROTATE, — ITLLKNOCKOFFAMUFFLER. 


THE CAMPBELL HAUSFELD 
TANK MOUNTED COMPRE а 


For your local dealer call 800-543-8291. in Ohio, 5 


spe. Propane 
Torch Kit 
LP5555 
Sps list $16.20 


Special 12° # 


Utility 
Handsaw #50 
Reg lis list $9.00 
=o $675 


que 


Мылы 1L — 


CRESCENT LUFKIN NICHOLSON ——À-— Ж wea мебо ist” $1055 


1836-1986 


] Marksman® 
Iron Kit 
SP23K 
Беш, list $13.20 
pecial joo 
iat $9 


p p * СУ 1 
10" Tongue and _ 7 e EX x50" 
Groove Pliers Cm 

Reg, lst 10.85 

ht^ 


Long Steel 
Ta 


#! 
Reg. list $11.50 
Special list 


Metalmaster? 
Offset Snips 
Circle left M-6R. 

Circle right M-7R 

Reg. list $15.00 


It’s Time to Shop and Save 


MOVA 


RAINGO 


The Self-Cleaning 
Gutter System 


-.. Yes it's true — you'll never have to climb 
another ladder to clean your gutters again! 
Thanks to Raingo —the unique gutter 
system.Raingo'spatentedridges, Highflo™ 
Drop Outlet and Leafgo™ Debris Separator 
work together to keep your gutters free of 
leaves and debris...And Leafgo’s new 
design with more grates is a sure winner! 


* Exclusive Raingo ridges reduce ice, heat and debris 
buildup. 

* Remember to ask for Raingo brand vinyl “snap- 
together” guttering systems available in white or 
musket brown. 

Genova 

7034 East Court Street, Box 309, Davison, MI 48423-0309 
In Mich. — 1/800/572-5398. In USA — 1/800/521-7488 


So much to save. 
No time to lose. 


on any package of on a gallon of paint/stain on any power tool when 
3M Press-In-Place" Caulk. when you also buy three you also buy three 


packages of 3M sandpaper. | packages of 3M sandpaper. 


Hurry. See your participating retailer before July 15, 1986. 
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Late | VAUGHAN 


¢ FIBER- 
® 
Rust Not ав 
ights rust to the finish | _ n 
Rust Not enamel AG HAMMERS 


is today's һе! | Superbly “N with 
value in rust pro-| Баіапсеа 5 exclusive 


NOW! With the unique NEW 


à '0-| andbeauti- 
tection. Spray it | fully polished, 
or brush it. It these are Pro- 
goes on smooth,| quality tools! 
dries fast for a 
finish that lasts. 
In 23 great 


THE WORLD-FAMOUS 


Head is forged E П 
from American 1 5 
made steel and triple V, tO absorb 
heat-treated. Rein- shock! 
forced handle has con- 


FITS EASILY 
ON FRONT OF 
STAPLE GUN. 


Instantly Converts to a 
MULTI-PURPOSE 


FASTENING TOOL! 


SHOOTS Xpando Fasteners 
that grip firmly in 

WOOD-MASONRY-METAL 

HOLLOW DOORS-SHEETROCK 


For exclusive use with Arrow 
T-50, T-50M & T-55 Staple Guns. 


Xpando Fasteners come in various 
grip ranges and effectively replace 
nails, screws, rivets and masonry 
anchors for fast, easy one-sided 
fastening 

Typical applications include - 
assembling leaders and down- 
spouts; repairing lawn and garden 
furniture; installing light marine 
hardware, indoor plant hardware, 
closet hardware, hollow door 
fixtures, ceramic tile bathroom 
fixtures; mounting mirrors, pictures, 
shelf brackets plus 1001 other 


colors. 


toured, slip-resistant grip. 


VAUGHAN & BUSHNELL MFG. CO. 
Hebron, Illinois 60034 


* Paints 48 ft. 
without refill 

* Lightweight and 
easy to use 

* Interior & exterio 


fastening uses. 
(^ trim painting 

* Latex or oil 
based paints 
* Fast clean ир 


77 in savings 
for you! 


Complete kit 
includes trim 
brush, paint 
ad, Easy 
rimmer body 
and paint 
siphon tube. 


A BETTER WAY TO PAINT YOUR HOME. 


with purchase of 
T-50 STAPLE GUN 


"s OFFER EFFECTIVE TO MAY 15, 1986 
DELCO. THE SMART PARTS 


"OFFER ENDS JUNE 30, 1986 


vS Gear Up For Fix-Up! 


ниди: High powered savings on high performance tools. 


Lone Star J.R. “ents 
Screwdriver Set Special 5419 

6-Piece. Reg. Sugg. Price $4.99 
Item No. (50) 50246 


Special 358^? 


Reg. Sugg. Price $10.19 


Arrow Fastener Co., Inc., Saddle Brook, N.J. 07662 


a 0-00 0 ө 


7"-7-1/4" 201 Carbide Blade. 
item No. (50) 27170 ((50) M44714) 


Special $ 
Reg. Sugg. Price $10.95 


15-Piece High Speed 
Steel Drill Bit Set. 
Item No. (50) 10445 ((50) 15240) 


Special 5222 


Reg. Sugg. Price $26.95 


Vermont 
American™ 


When the job really counts 


Johnny Rutherford 
Indy 500 Tool Box. 


Item No. (50) 89224 
((50) 84460) 


эш 51289 


Reg. Sugg. Price $17.75 


— 


ts give Liberty a helping hand. 
aes = 


/ Ў BLACKS. 
wis 
DECKER тм 


POWER TOOLS 
& ACCESSORIES 


OFFICIAL 

A monumental job has begun. The restoration of SUPPLIER 
Liberty. Our symbol of freedom. And Black & Decker 
is there donating the tools needed to do the job with 
the quality and precision this extraordinary restoration 
demands. CET. 

We're contributing more than the tools, too. We're PEE 
providing Black & Decker engineering assistance when * Hr 
and where it's called for. We're offering Black & Decker 24-hour 
repair or replacement service whenever it's necessary. We're giving 
this great lady the kind of support you'd expect from the world's 
leading maker of power tools and accessories. 

То join us and the millions of Americans giving Liberty the 
helping hand she needs, contribute now to The Statue of Liberty- 
Ellis Island Foundation, Inc., Р.О. Box 1986, New York, N.Y. 10018. 
To get the power tools that will give you the helping hand you 
need, see your Black & Decker distributor or dealer. Now. 


Liberty, our labor of love. 


Sound protection for homes 


Installing an alarm system in your 
house is a simple but time-consuming 
task. You've got to attach sensors to 
each vulnerable door and window, then 
wire them to the system's central 
control panel. That's tedious work. 

Now there's a new class of sensors 
that eliminates wiring the eight to 12 
individual detectors needed to protect. 
the average-size house. An infrasonic 
sensor mounts on a wall or ceiling, 
connects to the control panel, and 
protects up to 5,000 sq. ft. of enclosed 
interior space. Infrasonic sensors can 
also complement ultrasonic or infrared 
models, which pick up an intruder's 
presence only after he's inside your 
house. 

Itried two of these new sensors: the 
round Infra-Switch ($100; from Blue 
Grass Electronics, 602 W. Jefferson St., 
LaGrange, Ky. 40031) and the rectan- 
gular Infra-X ($120; from Alcon Intl., 
57 North St., Danbury, Conn. 06810). 
Each provided perimeter protection 
equal to that of the individually wired 
magnetic switches I had previously 
installed. In fact, infrasonic sensors 
were even more sensitive than the 
manufacturers claimed. 

Like ultrasonic sensors, infrasonic 
models sense sound waves. But the 
infrasonic frequency range, 0—20 Hz, 
is below the 20—20,000-Hz frequency 
range that's audible to humans. That 
means there's a vast difference in the 
type of detectable sound—and in the 
way the sensors protect your house. 


Ultrasonic sensors detect movement 
(as infrared models sense body heat) 
within an area. Infrasonic sensors 
guard an area's perimeter by detecting 
minute changes in air pressure be- 
tween a house's exterior and interior. 
When a burglar jimmies a door, for 
example, he causes an abrupt change 
in the interior air pressure, generating 
sound waves of about 0.5 to 2 Hz. 
Infrasonic detectors instantly pick up 
those waves, which pass through fur- 
niture and walls, and trip the alarm. 

According to the manufacturers, the 
low-voltage sensors—Alcon's operates 
from 7.5-V to 28-V DC, the Blue Grass 
unit at 12-V DC only—work best with 
hinged, in-swinging doors and win- 
dows. When opened, these doors and 
windows create a more discernible 
pressure differential between the ex- 
terior and interior than do double-hung 
windows. Also, the acceleration of the 
panel's surface as it moves inward com- 
presses the air in front of the panel, 
which also generates sound waves that 
can alert an infrasonic sensor. 

I found, however, that opening any 
door or window—regardless of the 
direction it swings—was enough to 
trigger either sensor. Although I in- 
stalled both the Alcon and Blue Grass 
units at one end of the first floor of 
my 1,800-sq.-ft. house, they each de- 
tected door openings at the opposite 
end. The Blue Grass unit even sensed 
the opening of a hallway door upstairs, 
giving me several tension-filled mo- 
ments one night until I uncovered the 
cause.— David Petraglia 


Appearance 
Performance 
Durability 


Get all three with a 
Bilco Basement Door. 


Replacing that troublesome old wooden 
door with a modern, all-steel, Bilco 
Basement Door will add lasting value to 
your home. You'll like its neat, trim 
appearance, its smooth, easy operation 
and the way it keeps your steps dry and 
useable in all kinds of weather. Actually 
pays for itself over the years by savings 
in repair and replacement costs. Send 
today for colorful replacement folder 
and names of dealers in your area. 
Other folders, too, if you're planning to 
build a new home or if your present home 
was built without the convenience and 
safety of a direct basement door. 


29» AMERIC, 
a BASEME 


The BILCO Company 

P.O. Box 1203, Dept. PS-46 
New Haven, Connecticut 06505 
Please send information for: 

О Replacing a wooden basement door. 


Г1 Adding outside basement entrance to 
home built without one. 


C New home to be built. 
| Name 

| Address 

I city 
State Zip 


— — i— | 
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- THIS AD CAN SAVE YOU UP TO ! 
1 2600 ON A NEW GRAVELY i 


Take this ad to your Gravely Dealer (or 

just mention that you saw it) and 
for a limited time, he'll give you up 

J to $600 off the regular retail 

price of a new Gravely tractor or 
power unit. 

You can choose from Gravely's 
complete lawn and garden 
equipment line — all pre- ral 
cision engineered for professional results. © 
Qualify for our Four Seasons Charge 
Plan and you can take advantage 
of our easy financing. 3 

For the name of your nearest b 
Gravely Dealer, look in the 
Yellow Pages. 


ОТНЕ GRAVELY SYSTEM" 


5 YEAR LIMITED WARRANTY: 
Gravely International. Inc.. One Gravely Lane. Clemmons, NC 27012. 919-766-4721. TELEX: 6971451 ARGRA 
"Offer valid only at participating dealers until July 15, 1986. Not valid with any other promotion. 
Gravely International, Inc., issues a limited warranty on all new equipment. Warranty may bic — i 
equipment and actual use. Details on request. 


\ 


A Great Opportunity 


I ss. Ё 


Whether you're interested in a fantastic buy on a new home or look^, 
ing for a profitable business opportunity, Tri-Steel has the answer. 


We make it easy with: TAKE ADVANTAGE OF THEN. y 
* Low capital investment HOTTEST IDEA IN HOME 
* No inventory requirement BUILDING. JOIN OUR WINNING 
* Distributor training & support TEAM TODAY! ! 
* Substantial discounts 
* Financing assistance 
* Advertising support 
* Construction assistance 
* Single & multi-family designs 
* Low maintenance/ high strength 
* Super energy efficiency (R-30) 


DISTRIBUTORS WANTED 


Select territories now available with a 
refundable $4,950 investment. 


. Unique patented designs 

* Fast construction time 

* Wide selection of floor plans 

* Custom designs available 

* One-story, two-story, tri-level 

* Easy do-it-yourself construction 


For a Free Packet 

& more information call 
(800)433-5555 or in FiSteel 
Texas call (800)772-5909. лт. 
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New products for 
YOUR HOME 


Cabinet clamp kit 


A handy plastic jig system from Brit- 
ain makes it easy to build fitted 
kitchen cupboards, storage cabinets, 
shelves, drawers, and bedroom furni- 
ture at home. The Cabinet Mate kit 
(marketed by Pentabridge Ltd., 53 
Newnham Rd., Cambridge CB3 9EY, 
England) consists of door and univer- 
sal clamps, a webbing belt, door and 
overlap spacers, and positioning guides 
(above). 

To start construction, place the 
door(s) facedown to serve as a base 
and fit the door clamps to each cor- 
ner. Then bind the assembly together 
with the belt. At this point, slip the 
universal clamps onto the door-clamp 
posts, and position the precut side pan- 
els (not provided) by tightening the 
bolts. 

The top and bottom panels can now 
be cut to size and clamped to the base 
(top photo). Now fix the universal 
clamps to the top corners, and drill 
the screw holes. After the panels are 
fastened together, remove the clamps 
and position the door(s) with spacers. 
Finally, drill screw holes for the hinges 
and attach the door(s). 

Cabinet Mate comes with a fully de- 
tailed booklet of step-by-step assem- 
bly instructions.—David Scott 


New products for 
YOUR HOME 


Draft-beating chimney cover 


Put a tight cap on the chimney when the fireplace isn't 
being used, and you won't lose any heat or cooling you've 
paid for. Also, you will prevent rain, drafts, and little crea- 
tures from entering the house, say the makers of the Sea- 
sonal Control Cover (AFMO Inc., Box 62-C, Moberly, Mo. 

mi 65270). This spring- 
loaded door assem- 
bly clamps onto the 
chimney flue tile. If 
your chimney doesn't. 
have a minimum 3 
in. of exposed tile, an 
additional tile must 
be added before in- 
stallation (photo at 
left). A chain at 
the fireplace opening 
controls the door. The 
price is $55.45 with 
shipping. 


y 


THOSE WHO CHERISH 
AUTHENTICITY 
TEND TO LOOK DOWN 
ON ANYTHING LESS. 


Pio Pico Office Bldg. Kirk Kerkorian, owner 


At Marvin, we still make traditional wood 
windows one at a time. To order. With everything 
from authentic divided lites to Round Tops. So 
whether you're restoring a home or building 
a traditional reproduction, we can match virtually 
any style, size or shape you want. Call 
1-800-346-5128 (in MN 1-800-552-1167) 
or return the coupon below for a free Idea Book. 


Send to: Marvin Windows, Warroad, MN 56763 PS-5003-4 


Name 


Address 
City 
State Zip 


Phone (. 


APRIL 1986, | 69 


New products for 
YOUR ROME 


Retractable patio awning 


Hot sun or light rain can drive you 
off your patio and send you scurrying 
inside. An awning would provide 
protection—but at the expense of 
blocking the sun when you want it to 
shine in. And an awning can be dam- 
aged by wind or hail. Besides, the over- 
hang’s an eyesore—right? 

Wrong. Now there’s the Arbor Re- 
tractable Patio Awning, from Pease In- 
dustries (7100 Dixie Hwy., Fairfield, 
Ohio 45014). This acrylic awning is 
available in four bright colors and re- 
tracts on a reel that’s bracket-mounted 
to the house. Installation takes an af- 
ternoon, it’s claimed. 

A hand crank (or optional electric 
motor) connected to hinged mechani- 
cal arms controls the awning. Turn 
the crank one way, and the support- 
ing arms swing in, letting you roll back 
the awning for sunbathing or to pro- 
tect it from the elements. Turn the 
crank the other way, and the arms 


straighten out, unfurling the awning 
to provide shade or cover during a sum- 
mer shower. 

The awning comes in two sizes: 10 
ft. wide with an 8-ft. extension, which 
lists for $795, and 14 ft. wide with a 
10-ft. extension, for $945. 


If you can't snug the awning under 
your house's eaves, there's an option- 
al aluminum hood that protects it 
from nesting birds and moisture. The 
hood also provides protection for the 
self-storing awning during the winter. 
—Richard Layne 


No-drill hinges for glass doors 


Perhaps it’s an indication of our unending curiosity—we 
always want to know whether a lady or a tiger awaits 
us—but glass doors on cabinets seem to be enjoying a 
comeback. 

See-through doors can serve a number of purposes: to 
show off a silver collection in the living room, for exam- 


ple, or to provide a break in a monotonous march of wooden 
kitchen cabinets. In the past, installing hinges meant that 
a do-it-yourselfer had to sink holes in the glass—a tricky 
job at best. But now there’s an assortment of attractive, 
easy-to-mount hinges—and complementary magnetic pulls, 
strikes, and handles—that don't require drilling into the 
glass. Any of these sturdy hinges will make a handsome 
addition to a cabinet. 

These hinges usually accommodate %16- and Y4-in.-thick 
plastic or glass, gripping it by its edge in a metal chan- 
nel. The adjustable spring-loaded lid (rear), for example, 
holds the glass in cushion-faced jaws. To clamp the glass, 
the hinges use special screws that are either nonmetallic 
or are protected by bushings so they won't crack the glass 
when they're tightened. Matching handles, pulls, and mag- 
netic strikes slip over the edge of the glass and are held 
in place by similar screws or pads. The hinges can also 
include some nice features, like a ball detent to hold the 
door closed. 

If you're planning to install glass doors on your next 
cabinetry project, here are some tips. You can find the 
hinges in most woodworkers'-supply catalogs if you can't 
buy them locally. After finishing all wood surfaces, mea- 
sure the door dimensions. Keep in mind that the hinges 
will take up space in the door opening. I recommend that 
you have a professional do the necessary glass cutting and 
machining. Be sure to tell him that you're installing glass 
doors and that you'd like the edges to be at least smoothed, 
and preferably rounded and polished, for a professional 
look.—Phil McCafferty 
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ET. 


Hardware, Home EE and диш Supply Stores 


Ces 


CAMPBELL CHAIN 
SHOP VAC EDGING BORDER | 6” JOINT KNIFE | кот» CHAIN ume GRIPS” 


per foot 
6 gal MD d free. 5"x 20' black. Retains gravel | Flexible blade helps make For honging plants, etc. in Give your hands a break with 
accessories. Shuts off when | chips and growth of grass. professional looking finish bright or antique brass, Wells Lamont unlined split 
full. (700-02-62) (185208) to joints. (02850) black. (072-0867/0897/0967) leather grips. (1010) 
PSY 
v JAN 
Pm <AN ea 
(7 > A 
\ + Д [27 
N J Д A 
6 
SCHLAGE 


SECURITY LOCK | ENTRY LOCKSET | SPRAY AERATOR | 5’ STEP LADDER 


1” Deadbolt. 1 pc. cylinder Fast easy installation. Bright Easy swivel. Chrome-plated Solid & steady for extra sure 
housing & rotating, recessed | brass finish. (F51NVBELL) solid brass. 10 yr. warranty. оте. (390.5) 
"See in Geet calor for details (SuP-28) | Cylinder guord..e60 usa) (252C) 6’ Ladder $18.99 (390-6) 


: 
HAND CLEANER | l TROUBLE LIGHT | extension GORD SAW BLADE 


win couron l weincouron |. win coupon 
| 18" ‘ирт Brute! Palmyra р Fortified with lanolin. Rub ! 25; 18 gauge, З wire cord. | 50; 3 wire, 16 gauge cord. 


П bises. Self-locking handle. | on...Rinse or wipe off. V Leaves hands free to work. 1 Easy coil for neat storage. 
81) (03354) 


with coupon 


16 Teeth carbide tip. For 
plywood, particle board, 


SEE THE YELLOW PAGES FOR YOUR В 2 
NEAREST PRO HARDWARE Pro Advice Plus 


SPECIAL PRICES END APR. 30, 1986 5 ud . a Real Good Price" 


AT PARTICIPATING DEALERS 


New products for 
YOUR HOME 


Barred barbecue 


That beloved flavor of meat cooked on 
a barbecue grill comes mostly from 
the smoke that’s created when the 
meat juices land on red-hot charcoal, 
or, in gas and electric grills, on hot 
lava rocks or pumice stones. But fats 
in those juices often give you flare- 
ups as well as flavoring. 

Now Weber-Stephen Products Co. 
(200 E. Daniels Rd., Palatine, Ill. 
60067) has replaced the rocks with a 
two-layer grid of pyramidal bars (draw- 
ing below). These Flavorizer Bars, says 


A25" Three Of The Best OU d 


OFFICIAL PARTICIPANT ^ 
а Each porcelainized-steel bar forms 
At Best Ever Prices а 52° angle, which lets fats linger long 


..yours at stores participating in the 1986 enough to vaporize but not long 
Great Spring hardware Sale. Best of all, enough to flame, Weber claims. In- 
CHANNELLOCK quality is American made. stead, they fall into a catch pan (with 
disposable liners). For easy cleanup 
you can remove the bars (top right 
photo) and pop them—and the cook- 
ing grills—into your dishwasher. 

Flavorizer Bars are featured in We- 
ber's Genesis gas (natural and LP) 
grills. All have three stainless-steel 
burners(maximum heat output: 36,000 
Btu/h) that light with a single but- 
ton. In the LP-gas models, the tank 
hangs from a scale; you can determine 
the fuel level from the weight of the 
tank. Natural-gas versions have 12-ft. 
hoses. 

The $549 Genesis III (top at left) 
has a range-top-style gas burner for 
warming sauces or coffee. The Gene- 
sis II ($479) has the same cedar work 
surfaces and bottom storage rack as 
the Ш, but has a cedar shelf in place 
of the spare burner. The Genesis I 
($399) has a small cedar shelf on 
the left and a wire bottom rack. All 
three models come in red, black, or 
chocolate. 


©1986 CHANNELLOCK, INC. NEL 


Meadville, PA 16335 For You Who Want The Best 


CHANNELLOCK Pliers Are American Made 
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THERE ARE TWO TYPES 
OF DO-I1-YOURSELFERS. 


THOSE WHOUSE AND THOSE WHO 
SAKRETE. WISH THEY HAD. 


TE NOAN ; 4, EJ eee 
"When you do it ША do it ти Gees SAKRETE® ee 
cement mixes. SAKRETE gives you the quality you demand because we 
still make it to the same high standards we established back in 1936, when 
we created the first packaged cement mixes. 
PEREA, SAKRETE makes it easy. Just pour, add water, mix 
E and finish. When you buy your SAKRETE, ask for your 
Sus c free SAKRETE Project Booklet — you can tackle almost 
he, Cae any project with confidence. 
ie SAKRETE will last. We have a 50 year reputation to 
prove it. Along with millions of satisfied customers. More = 


than a billion bags in 50 years proves 4 Ё 
it. So the choice is yours. Build your SAKRETE y 
next project with SAKRETE. Or М 


end up mess you had. Concrete and Mortar Mixes 


5 free at your SAKRETE dealer. Or send 50€ for handling to: SAKRETE, Dept. PS86, Box 17087, Cinti., OH 45217. 
SRRRETE, INC б. 


r 


Plastic water heater — 
guaranteed not to leak 


| Now products for 
YOUR HOME 


А spreading puddle of water is often the first 
sign that there's a leak in your electric water 
heater. Despite a glass liner, electrolysis can 
chew holes in a conventional steel tank in as 
little as five years. “Roughly forty-five percent 
of the home water heaters sold in the U.S. are 
replacements for leaky tanks,” says Don Forney, 
Sears, Roebuck and Co:s national buyer for 
water heaters. “So we decided to see if we could 
find a good alternative to repeatedly replacing 
leaky steel units.” 

. The alternative is the Kenmore Survivor, a 
nonmetallic electric water heater with a guar- 
anteed leakproof plastic tank. Sears will replace 
the water heater free of charge (excluding in- 
stallation costs) if the tank fails while the orig- 
inal buyer owns the house in which the unit is 
installed. The lightweight, energy-efficient Sur- 
vivor also has dual heating elements for nor- 
mal and peak-period hot-water output, simplified 
electrical wiring hookups, and a meltdown pre- 
vention sensor, Forney says. 

Sears offers the $349-to-$399 Kenmore Sur- 
vivor water heater in three sizes (30, 40, and 52 
gal.) and two output rates (17.2 and 25 gal./hr.). | 
— Steven Ashley 


You can clean up the mess burglars leave. 
But you cant clean up the awful memories. 


Do you have any idea what it's like after with a one-inch deadbolt is probably the 


burglars have been in your home? single most effective way you can keep © kwilvet 
Most people feel dirty. Violated. your home and family safe from intruders. A rec 
Some people never quite get over it. Kwikset's 880 Series deadlocks are 8 cones: 

Many eventually move. Almost all burglary the most secure locks we've ever made. 

victims immediately put new locks on And as manufacturers of America's 

their doors —after it's over...when it's largest selling residential locksets, that's 

too late! a big statement. (— | 
The most important lock is a security Ask for Kwikset dead- р а id к; 

deadlock. Мапу law-enforcement experts locks wherever you HARDWARE GROUP" 

agree that a good, heavy-duty deadlock buy good hardware. EMHART 
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to fundamentals... 


Experience the joys 
of wood™orking 


Are you missing out on the joys of wood- 
working? Imagine for a moment the shine in 
your little girl’s eyes the first time she sees the 
rocking horse you built just for her. Or think 
of the fun you'd have on a deck added to 
your house — built with your own hands. 
Maybe the cooks in your family would like a 
kitchen custom-made to their needs. Or 
consider how much enjoyment you'd get 
from your stereo system if you built your 
own entertainment center. 

Unlike many other hobbies, woodworking 
is a hobby of the imagination as well as the 
hands. Starting with nothing more than an 
idea, you create things that express your 
individuality, creativity and common sense. 
You solve problems, learn new skills — and 
save money in the process. But most of all, 
woodworking is fun. 


Shopsmith® helps you get the 
most out of woodworking. . . 


Nowis the time to experience the joy of 
woodworking. And Shopsmith is here to 
help — whether you're an experienced crafts- 
man ora first-time woodworker. We have 
the tools, the products and the support you 
need to fully develop woodworking as your 
outlet. 

Take the Shopsmith MARK V, for 
instance. The original multipurpose wood- 
working tool, the MARK V gives you the five 
most needed power tools — a table saw, 
vertical drill press, horizontal boring 
machine, disc sander and lathe — in one 
compact unit. It's an entire woodworking 
system, with precision, adaptability and 
quality built in. So, with very little practice, 
you'll be able to concentrate on the enjoyable 
aspects of woodworking — and leave the 
labor to the machine. 


.. . With special tools and 
professional-quality know-how. 


The MARK V is only part of the 
Shopsmith story. We can also supply you 
with almost every woodworking product 
and accessory you need. Take advantage 
of the convenience of shopping by mail or 
stop by the Shopsmith Store near you 
for products, education and invaluable 
free advice. 


Ju Ask for FREE Information and 
MN Booklet. 


To find out more about the rewards and 
the satisfactions of woodworking, call or 
mail the coupon below. We'll rush you a 
Free MARK V Information Kit plus a copy 
of How To Determine Your Best Power 
Tool Buy. Do it today! 


Call toll-free 1-800-228-1610 
In Nebraska, 1-800-642-8788. 


Shopsmith Inc. 


For better woodworkers 
and those who want to be. 


6640 Poe Avenue 
Dayton, Ohio 45414-2591 


Your satisfaction is our goal. 


We back all our products with an iron- 
clad guarantee and warranty. There's a 
toll-free number you can call with your 
woodworking questions and problems. 
We're committed to your woodworking 
education through owner's manuals, 
classes, seminars, magazines and catalogs. 
All this is part of the Shopsmith Difference, 
the reason Shopsmith is for better wood- 
workers and those who want to be. 


© Shopsmith, Inc., 1985 
Shopsmith® is a registered trademark of Shopsmith, Inc. 
Quality woodworking tools made in the U.S.A. 


O YES, please send me а FREE Information Kit, ап 
a copy of How To Determine Your Best Power Tool Buy. 1 
am under no obligation. 


Name 


City 


State Zip 


І 
І 
І 
І 
І 
І 
| ла. 
І 
І 
П 
П 
[ 


О I currently own a Shopsmith power tool. 
Mail to: Shopsmith, Inc., 6640 Poe Avenue, Dayton, Ohio 45414-2591 


L 


L 


FREE! THE INS AND OUTS 


OF WINDOW REMODELING. 


If new windows are part of 
your remodeling, or if you're 
replacing problem windows, 
the Window Beauty people 
have just the book for you. 

It is called “Window & Patio 
Door Answers From Andersen” 
and it’s packed full of facts, 
figures, window planning 
ideas-everything you need 

to ensure window beauty, 
quality, low maintenance and 
energy efficiency. Send for 
your free copy. Do it today! 


For free copy of “Window & Patio Door Answers From Andersen; fill 
out and mail this coupon to Andersen Corp., Box 12, Bayport, MN 55003. 
I will C] remodel Г) replace O build. 022-0486 


Name. 


Address. City, 


State. Zip. 


SEPTIC TANKS | 

CESSPOOLS 

33 TROUBLE- 
FREE 


Your septic system is going to back up, right? Well you don't have to helplessly wait for it 
to happen. Simply flush RID-X® down your toilet every month. 

RID-X adds billions of safe bacteria to help keep septic systems running trouble-free. Lab 
tests have proven that 1 Ib. of RID-X liquefies 25 Ibs of solid waste in hours. That's better 
than the leading liquid septic system additive, or yeast, which contains no bacteria. 
RID-X is safe for plumbing. It contains no harsh or caustic chemicals and won't harm 
pipes or your septic system. 

RID-X is available where household products are sold m= 


HIUX 


THE SAFE WAY TO A WORRY-FREE SEPTIC SYSTEM. 
RID-X is a product of the d-CON Company, Inc. 
225 Summit Avenue, Montvale, New Jersey 07645. 


RID-X will send you this 
informative booklet, which 
can help you avoid septic 
system failure. Send a 

card to RID-X, Dept. MBC 
225 Summit Ave. 

Montvale, N.J. 07645 
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New products for 


YOUR HOME 


Pull-out patio-door divider 


When the delivery men show up with 
your new overstuffed sofa or you've got 
shoulder-to-shoulder guests on the 
patio, wouldn't it be nice to have an 
arge portal into the house? 
et of the Homestead 
Patio Door (Pease Industries, 7100 
Dixie Hwy., Fairfield, Ohio 45014). 

The insulated steel doors feature a 
unique removable astragal, the verti- 
cal piece that bisects the door open- 
ing. In most patio doors the astragal 
is nailed to one door. In the Home- 
stead door the divider is bolted to the 
header and recessed into the sill. The 
astragal acts like a frame’s side; 
when both doo: > shut, you get the 
strength and security of two single 
doors. Take out the astragal (just pull 
down the bolt to free it), and you've 
got a full 6 ft. of unobstructed access 
through which to move people and 
furnishings. 

Installation is easy: The doors fit 
into an adjustable frame. By setting 
the six two-piece screw-in fasteners, 
called Jamb-Jacks, that secure the 
unit, you can fit it into an unsquare 
house frame. There’s no need for 
shims—the fasteners allow up to an 
inch of play. 

Homestead doors are side-hinged for 
a traditional French look, and there's 
an optional 15-light grille, which en- 
hances the appearance. The doors are 
available to fit a 5- or 6-ft. span. Price: 
$500 to $600. 


the 5 
Problem Solvers!” 


30-124 
Ш бгеазе бип 


25”, 8-point crossfiled blade. 
Multi-purpose handle with [M & solid wood where a s 
45° and 90° angles. 15- 526 finish is not req d 


Simulates a lived-in appear. High performance motor 
ance by turning lights and [I] vacuums wet or dry, indoors 


[|] appliances on and ой. 0111 eel blades. 


I П Greenbrier. 
|| 1] 4” x 20 Plastic geff 1299 
Lawn Edging Reinforced 
Divides beds and gardens, HJ Rubber/Vinyl Hose 
lines driveways and paths. [| Remains flexible even in cold 
BD4 


Do-It-Yourself Solid Vinyl 


399 
RB-100, RW-100 


Sale prices good at Participating stores. Check the Yellow Pages for 


with soft grips. 


ms shown. Prices 
good through April 30, 1986. 


hardwood handles. 9 


D6-50 


guru 30 


Convenient scales & cutting 
guides. 
wrench included. 50 


permanently bonds in 
conds. 


Drop forged steel. 
handles for powerful leve 


Big 48-qt. capacity, Remov. 
able food tray, hinged seat 
194 


Steel blade and hook are teflon coated. Tubular steel handles ff 


the Trustworthy store nearest you! H 


Blade & blade f | 


compared to traditional homes. 


where many owners report savings on heating ranging from 40 to 80 percent, 


No matter where you live, find out how you can design your next home 
to use free energy from the sun. Send $1.00 to PPG Industries— America's leading 
glassmaker— for your 40-page, full-color copy of "Living with the Sun?" Write: 

PPG Industries, Inc., Passive Solar Marketing, Р.О. Box 8727, Harrisburg, PA 17105. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
This book's on passive solar homes. Handsome, comfortable homes | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED 
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPS! 


1. Call 1-800-841-8674 for literature and 
prices. 


2. Study literature and price sheet to 
determine that aluminum columns are less 
expensive and easier to obtain than wood 
columns. 

Sell spouse on all advantages of aluminum 
columns. 

Call factory at same toll-free number and 
place order for columns to be shipped 
immediately from stock of 50,000. Use 
credit cord or mail check. 


Schedule Saturday morning do-it-yourself 
project. 
Columns will arrive in approximately 10 
days. 

. Arrange for moral support, 2 soft drinks, 


1 can elbow grease, hammer, saw, level, 
and jack. 


Follow directions and install columns on 
Saturday morning, eat lunch, then play 
golf with friends. 


Moultrie 


Phone 800/841-8674 toll-free 
Moultrie, GA 31768 
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A"x4", "x6", 8"x8", 
107x107, & 12x12". 


SMART 
FLUTED DESIGN 
complete with standard 

cap and base. 
ADDITIONAL CAPS 
AVAILABLE—Scamozzi, 
Corinthian and split cap 
and base... PERMANENT, 
TROUBLE-FREE- will not rot, 
warp ог split. Replace your 
old wood columns with 
|  aluminum..LIGHTWEIGHT, 
|| EASY TO INSTALL—cut down 
|| tabor costs, material costs and 
handling time... BAKED-ON 
FINISH—oven baked columns 


completely finished for home 
remodeling when quick 
installation is required... 
HOMES— perfect for porches, 
entrances, colonnades — a new 
idea in interior decorating. 


& Varnish Ё 
Remover 


Powerful paint remover 


After six different brands of aerosol 
spray and brush-on finish removers, 
a pair of heat guns, and a good deal 
of laborious scraping failed to strip 
three layers of old paint off my birch- 
wood kitchen cabinets, I became skep- 
tical of paint-removal techniques and 
products. Each one left a stubborn 
white haze on the stripped surface, 
which had to be sanded off. 

So when a sample of Dad's Easy 
Spray came my way, I treated it with 
the same skepticism I'd developed 
earlier. Easy Spray is a liquid, water- 
rinsable finish remover that's formu- 
lated for spraying from a non-aerosol 
trigger sprayer that comes with the 
can. The manufacturer (Sansher 
Corp., 733 Coliseum Blvd. N., Fort 
Wayne, Ind. 46805) claims that the 
spray will lift all finishes from wood, 
metal, and masonry. 

As a test, I sprayed the remover in 
an area where it was hard to wield 
the heat gun. After 15 min., I easily 
scraped off 90% of all three layers. On 
top of that, the remover remained wet 
for almost an hour, making it easy to 
scrape out the corners. 

Following directions, I sprayed 
again, waited 5 min., then scrubbed 
off the hazy residue with wet steel 
wool. The result: bare, smooth wood. 

For the ultimate test, I sprayed 
Dad's on the graffiti-marred lamppost. 
outside my house. Within 10 min., I'd 
cleaned the six posts on my block. 

Dad's Easy Spray is $8 a quart; $22 
a gallon.—Susan Renner-Smith 


Save Gas, Save Engine with ‘POLY’ 


The following introduces one of 
the most fully tested and creden- 
tialed gas saving, friction reduc- 
ing engine treatments ever to reach 
the market! 

WHAT IS POLY? “Poly” is short for 
polytetrafluoroethylene (TFE). It is the 
slipperiest substance known to man 
(1981 Guiness Book of World Re- 
cords, p. 188). The PetroLon Corpo- 
ration, makers of Slick 50, has inven- 
ted a way to permanently bind this 
slippery chemical to your engine with 
one treatment. All you do is add one 
quart of Slick 50 to your oil during oil 
and filter change. By reducing engine 
friction, Slick 50 increases gas mileage 
and horsepower and reduces engine 
operating temperature thus causing 
your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 

HOW DO I KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very im- 
pressive credentials. The “Consumers 
Digest” magazine (March/April 1982, 
p.35) states “Slick 50 does reduce en- 
gine heat and ordinary wear, and our in- 
formal tests indicate that it will im- 
prove gas mileage by about two or 
three miles per gallon.... Slick 50 
does exactly what Petrolon claims it 
does.” Researchers at a nationally 
respected research laboratory, after 
applying a powerful ultrasonic clean- 
ing process to a Slick 50 treated engine 
part, were surprised at its permanence. 
They stated, “We actually expected the 
PetroLon Slick 50 TFE Resin coating 
to also be removed, but later found it 
was still there.” 

The Federal Aviation Adminis- 
tration has fully accepted a similar 
product- Slick 50 Aircraft Treatment 
(F.A.R. #33.49). An FAA test simulating 
1400 hours of engine use (equivalent 
toabout 70,000 miles on acar) showed 
almost zero engine wear ! 

"Dune Buggies and Hot VW's" 
magazine, April 1983, p. 70-71, records 
the results of their one year testing of 
Slick 50. "We can indeed say scientifi- 
cally that Slick 50 does work and that 
it does reduceenginewear!....forthe 
price of one treatment when compared 
to engine rebuild, we feel you'd be 
money ahead using Slick 50." The 
senior engineering researcher at the 
University of Southern California 
in San Diego stated this, “Slick 50 does 
increase horsepower and decreases 
fuel consumption in tests done at the 
university.” The Space Shuttle Colum- 
bia uses the chemical “poly” in its 
gears and bearings because it is the 
only chemical lubricant which can 
withstand the heat and corrosive ele- 
ments of space. 


t 


IN Lu 
ТЕЕ RESIN-ENGINE 
J- COATING 


1US. QUART/ 946 LITER 


Perhaps the most dramatic of all isa 
torture-test overseen by the Automo- 
tive Services Council for Pennsyl- 
vaniaandshownon televisionstation 
WIVE. Three cars with between 75,000 
and 129,000 miles on them were treated 
with Slick 50. Six months later the oil 
was drained from each vehicle and the 
cars were driven without the oil plugs 
for about a half hour. The water tem- 
perature never rose and the engines 
sustained no apparent damage. There 
are many more tests available. If you 
are still skeptical, send $2.00 to defray 
printing and postage costs and we will 
send you additional, more detailed, 
test information, etc. 

HOW DO YOU TREAT AN EN- 
GINE? Verysimply.Just before oiland 
filter change, add engine flush (sent 
free with each order) to clean out your 
engine. Let your engine idle for 5 min- 
utes. Then drain your oil, change filter 
and add the proper amount of oil less 
one quart. Add one quart Slick 50, 
drivefor30 minutes, and leaveit in the 
crankcase for 3,000 miles. As the engine 
operates, the oil carries the "poly" be- 
tween the parts where it is burnished 
into the pores of the metal. Onceimpreg- 
nated it is permanent, so you do it 
only once, not each time you change 
oil. One quart of Slick 50 will treat all 
standard 4, 6 and 8 cylinder gasoline 
and diesel engines. 

WILL IT WORK WITH MOST OIL? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics com- 
patable with petroleum based oils. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary, depending on 
the kind of driving you do, vehicle 
condition, etc. By reducing friction, 


Slick 50 does all of the following: it 
increases gas mileage. lt increases 
horsepower -- small economy cars 
and large RV's really need this. It 
makes for easier starting (important 
in cold weather). It reduces operat- 
ing temperatures, thus increasing 
the lubrication and life ofyour oil and 
your engine. Since lubricating lead is 
being removed from gas and unleaded 
gas is poorin lubricating qualities, the 
extra lubrication of Slick 50 on 
valve stems and guides is very valu- 
able. Last, but not least, the drastic 
reduction in engine wear defrays or 
eliminates costly overhauls which 
can save you over $1,000. Slick 50 
eliminates the "lubrication starva- 
tion" that all cars experience when 
first started before the oil has a chance 
to circulate. Up to 90% of the wear ona 
car can be caused by this lubrication 
starvation. You receive all of these 
benefits forless than the cost of two 
tanks of gas (#39.95). 

WILL SLICK 50 HARM MY EN- 
GINE OR AFFECT MY WARRANTY? 
No! Slick 50 is suspended in an excel- 
lent grade of petroleum oil which meets 
or exceeds every manufacturers en- 
gine warranty requirements. In addi- 
tion, this oil carries an API (American 
Petroleum Institute) service classifi- 
cation SF-CC-CD. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS 
available are Gear Treatment (manual 
transmission, etc), 2-Cycle Engine 
Treatment, Grease, Ultra 9 Oil, Fuel 
Conditioner, and Fabric Protector. Free 
information is sent upon request. 

EASY TOLL FREE NUMBER. Since 
Slick 50 is “too too Slick" for engine 
friction, our toll free number is 1-800- 
22-SLICK (that is, 1-800-227-5425). 

Free engine flush sent with each 
order. Free shipping with orders 
of 2 or more. 

For purchase or further informa- 
tion call toll free 1-800-22-SLICK, 
(in Colorado, call 1-303-667-1715) 
orsendto: FORT MORGAN SLICK 
50, 407 Del Rio Road, Berthoud, 
Colorado 80513. 


О r enclose $39.95--44.00 shipping & hand. 
[O 1 want 2 ог more (free shipping & hand.) 


О Check D сор. O visa/MC 
Card * Exp. — 
Name 

Add: 


iress 
(Give street address for UPS. delivery) 


p 


What’s New 


products/technology 


World’s largest bus Automatic rifle 


ao 

Twist-on dry cell 
Even if it’s been on the shelf 
for 10 yrs., when you twist 
the top of a R20-D Power 
Cell, it'll be ready in a few 
minutes. Information on the 
D-size cells (about $6 a pair) 
is available from Ultimate 
Survivor of America (233 
Granada Dr. San Luis 
Obispo, Calif. 93401). 


4 Low-drag van 


Bulging rear body panels ex- 
pand the interior of the As- 
tramax light van to 82 cu. ft. 
and contribute to the vehi- 
cle's 0.34 drag coefficient. 
Bedford Commercial Vehi- 
cles (Luton, England) says 
the car-derived van's two 
models have load ratings of 
1,090 and 1,565 Ibs. 


A giant airport bus carries 
180 passengers on shuttles 
between terminals and air- 
craft. Built by Van Hool N.V. 
(Lier-Koningshooikt, Bel- 
gium), the 53-ft.-long bus 
has controls at both ends so 
turning around is unneces- 
sary. Four-wheel steering im- 
proves maneuverability. 


Greater firepower and accu- 
racy are the benefits of the 
British Army's new SA 80 
automatic rifle. The 10-Ib. 
5.56-mm-caliber weapon 
fires 650 rounds a minute. It 
has one-quarter the recoil of 
its predecessor and better 
accuracy due to a light-en- 
hancing optical sight. 


4 Aircraft cushion 


The U.S. Air Force is devel- 
oping an air-cushioned plat- 
form to transport aircraft 
(shown: a 60,000-Ib. F-101 
fighter) off damaged run- 
ways during battle. The 
“floating” platform, built by 
Bell Aerospace Canada Tex- 
tron, will increase the sortie 
rate of aircraft in wartime. 
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Tractor claws 


Driving a tractor on slippery 
slopes is safer with Grip- 
wheel—a series of hydrau- 
lically activated strakes 
bolted to a tractor wheel 
that dig into the mud for im- 
proved traction. Made by 
H. Cameron Gardner Ltd. 
(Stroud, England), it re- 
tracts for driving on roads. 


No-weight machine ù 


Isopower is the first multi- 
function electronic exercise 
machine, says Toro (8111 
Lyndale Ave. S., Minneapo- 
lis, Minn. 55420). Instead of 
weights, it uses electromag- 
netic-resistance units to sup- 
ply the workload. You punch 
in the amount you want on 
the key pad (inset). $5,000. 


Helpful Parisian 


Tap in any street address 
in Paris on the key pad of 
this stranger-friendly side- 
walk computer, and it issues 
a printout of how to get 
there—on foot or by public 
transportation. A dozen of 
these electronic address 
finders called Situ have been 
installed in the French city. 


Radon checker 


You can check your house 
for radon, a cancer-causing 
gas, with Air Chek (Box 100, 
Penrose, N.C. 28766; phone 
1-800 CK-RADON). You place 
the charcoal-filled packet in 
your home for four days, 
then return it for analysis. 
Regular service costs $20; a 
speedier reply is $30. 


eed 


A cellular roadside call box 
from Cellular Message Sys- 
tems (18261 W. McDurmott, 
Irvine, Calif. 92714) can be 
placed anywhere there’s a 
cellular network. It uses so- 
phisticated circuitry to strip 
noise from the signal and to 
diagnose its own ills. Solar 
cells charge the battery. 


Racy turbo 


Mitsubishi’s new Eurosport 
ESI-R has an intercooled 
turbo engine that produces 
176 hp and 223 ft.-lbs. of 
torque. Race-car-inspired 
body has integral fender 
flares and side-sill extensions. 
The $17,299 car has larger 
tires in the rear than in front, 
which improves handling. 
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What's New 
in Tools 


BY V. ELAINE GILMORE 


Weed cutter 


A see-through 16.9-oz. fuel 
tank on Black & Decker's 
gasoline-powered weed trim- 
mer lets you know when the 
gas is low. The model 82257 
trimmer cuts a 17-in. swath 
and features an automat- 
tic bump string feed, auto- 
matic clutch, and electronic 
ignition. The price: $204. 


a 
What's the angle? 


You can find out with this 
German-made angle finder. 
Just position the tool to any 
angle from 0° to 180°, and 
the readout (inset) on one 
leg tells the angle. Bubble 
glasses show level and plumb. 
The Fine Tool Shops, Box 
1262, Danbury, Conn. 06810; 
$90 (plus shipping). 


Plane talk 


Almost any shop has space 
for Plane Jane, says Ryobi. 
Jane (alias the AP-10) is a 
bench-top planer measuring 
only 19% by 16% by 14% in., 
yet it handles 10-in. boards 
up to 5 in. thick. The $659 
planer weighs a transport- 
able 58 lbs., so you can take 
it to your job site. 
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Long-life saw 


Cylinder walls of the Home- 
lite 290 chain saw are im- 
pregnated with Nikasil, a 
nickel-silicon alloy that is 
said to act as a lubricant and 
extend the life of the 2.9-cu.- 
їп. engine. The $270 saw 
takes a 16- or 20-in. guide 
bar. An improved muffler re- 
duces the din, it’s claimed. 


Middle marker 


You can quickly locate a 
midpoint by extending this 
tool’s two 12-ft. tapes to the 
same length. To mark the 
spot, just plunge the pin 
that’s centered in the case. 
The E-Z Two Tape Measure 
(1609 Magnolia Blvd., Bur- 
bank, Calif. 91506) includes 
a full-circle level; $21.70. 


Riveting idea 


The business end of the 
Sears Craftsman Two-in-One 
Riveter fits on the side or the 
top of the steel tool, so you 
can hold the riveter either 
parallel or perpendicular to 
your work. Three inter- 
changeable nosepieces (for 
Yer, Эзз-, and %в-іп. diameter 
rivets) come with the $20 tool. 


Enjoy shopping in , 
the next seven pages— 
then satisfy your curiosity. 


Order toll-free 
800-344-4444 { 


Heuer’s newest wrist racer. 


A bold new timepiece from Heuer, specially sealed for water resistance 
Swiss watchmaker for kings and sports- — to 660 feet. Precision quartz move- 
men for over 123 years. Fifteen microns ment with +10 seconds per month ac- 
of 18K gold coat the bezel, setting stem, curacy. Comes with a 2-year battery 


hands and dial markings. Eight gold in place and gift case. One-year lim- 
plated screws fasten the classic bezel. ited warranty. Also available in an 
Luminescent hands, sweep second attractive woman's model (not shown). 
hand. Rugged black anodized case and * Heuer Black & Gold Watch 

band are machined of solid stainless (Man’s) _#NHU956 $450 (6.50) 
steel. The mineral glass crystal is (Woman's) #NHU958 $450 (6.50) 


Aiwa builds $150 performance 
inan $89 personal stereo. 


Aiwa, Japan's most respected electronics innovator, is out to 
increase its market share. So they're building a high-performance 
AM/FM stereo cassette player, and offering it at a budget stereo 

rice. 
9 You enjoy outstanding AM/FM fidelity through the lightweight 
stereo headphones. The receiver is built into the compact cas 
separate tuner pack is required. 

Built-in Dolby™ noise reduction dramatically lowers tape 
hiss. You hear pure, clean highs and rich, satisfyi 
both normal and metal ta Ч tape rever: 
you never have to turn ov sette to hear the roter Side 
Anti-roll mec 
while you ex 

Just slightly larger than a cassette tape—4!2H x 3/2W х 14D", 
6 oz.—Aiwa attaches to your belt with the included clip. Runs on 
2 АА batteries (not included). Jack for AC adapter. Comes with 
headphones and on: 


ver to enjoy state-of-the-art 
performance and Aiwa's legendary quality. Order today. 
+ Aiwa Personal Stereo #NAI920 $89 (3.50) 


‘Simulated TV reception. 


Much more thana color TV. 
For much less. 


Watch your favorite programs in 
vivid, accurate color on GoldStar's new 
flat, square 5" picture tube. Or enjoy 
crisp АМ and drift-free FM over the 
built-in 34" speaker. Runs on AC power 
at home, 12v power in your car, and 
outdoors on battery pack (see below). 
Even the recharger is built-in. 

Audio/video input and output 
jacks let you use GoldStar as a TV/ 
monitor with your VCR, video camera 
or computer. External antenna hook-up. 
6%Н x ПМ x 94D", 10% Ibs. Comes 
with power cords, earphone, and five- 
year warranty on parts, 90 days on 
labor. Order the perfect color TV for 
home, cabin, boat and camper. 

* GoldStar Color TV/Radio 
#NGL615 $229 (8.50) 

* Rechargeable Battery Pack 
#МХТ101 $35 (3.00) 
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TAE SHARPER IMAGE 


The quietest fan—now with heater. 

Bionaire's new Mistral™ Gyro Twin Aire combines a 
powerful 3-speed breezebox fan with a thermostatically con- 
trolled heater. To keep you comfortable all year round. 

Only Bionaire has a patented louvered grill that slowly 
revolves—circulating warm or cool air to all parts of the 
room. For concentrated heating or cooling, you can lock the 
grill in any position. Pushbuttons give you the choice of 750 
watts or 1500 watts of warming power. 

Unlike the cheap, off-the-shelf motors used in most heat- 
ers, Bionaire's rugged motor is specifically engineered for 
quiet operation. You can set the thermostat to take the early 
morning chill off your bedroom—without being awakened 
by a noisy, rattling fan. 

d Lightweight (only 8% Ibs.), with molded handgrip for 
ility. Measures 15/2H x 15W x 72D". Safety grills 

. Plugs into AC outlet. UL listed. Year warranty. 
Since Bionaire lets you 


turn down your furnace 

and still stay comfortable, it 

can pay for itself in energy 

savings. Order today. 

* Bionaire Gyro Twin Aire 
#NBBI104 $149 (8.00) 


Quiet, smooth-running motor 
is a heavy-duty design built 
especially for Bionaire. 


ORDER TOLL-FREE. 24 HRS. EVERY DAY. 


Canadian/Overseas orders 415-344-4444 
Toll-Free ordering by credit card only 
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Omnibot grows up. 

Now a full 26" tall, with articulated head, arm, and flexi- 
ble wrist, the new Omnibot 2000 will astonish you with his 
keen mind and agile body. 

At parties Omnibot deftly passes hors d'oeuvres, then 
tends bar and plays star performer too. Imagine your friends 
surprise as he reaches for a bottle of fine Scotch with his right 
arm, grips it, and neatly pours out the drinks. Carrying them 
on his special тош Gay (included), he delivers them to 
your guests without spilling a drop. 

Most robots require detailed computer programming. 
The joy of Omnibot' built-in brain is that he responds to your 
commands without any complicated or expensive accessories. 
You simply record his program onto a standard cassette tape. 
He can even execute his instructions in your absence—any 
time and day you specify within a seven-day cycle. 

Omnibot also responds to you instantly via remote con- 
trol console (built-in microphone even lets you talk over his 
on-board speaker). Use the joystick to send your helper any- 
where in the house. Remote control also turns on his са 
sette—so he can sing your favorite aria, strobe synchronized 
eyes flashing. 

Glides quietly in two speeds, propelled by two high- 
torque motors. Comes with instructions, built-in 6v recharge- 
able battery and recharging unit. Remote control and LCD 
take six AA batteries (not included). 26H x 15W x 14D", 26 lbs. 
90-day warranty. 

Open your 
door to Omnibot. 
And in glides a 
tireless host, and 
winning compan- 
ion for the whole 
family. 

*Omnibot 2000 
#NTM200 $499 
(14.50) 


Lm 
With his new articulated arm and flexible wrist, 
Omnibot is even more versatile. 


Championship golf at your fingertips. 

More than a challenging game of skill, new ProGolf™ can 
actually sharpen your golfing instincts. As you play its com- 
puter-animated 18-hole course—complete with fairway 
doglegs, water hazards and sand traps—you gain skills in 
strategy and club selection that can mean lower scores on 
your favorite course. 

Large liquid crystal screen vividly simulates the terrain 
and action of real golf. After selecting one of 12 clubs, you 

ress, hold, then release the swing button to determine the 
огсе of your drive. On screen, as the moving club nears the 
ball, you press the button again at the moment of impact. 

ss too late and you hook. Press too soon and you slice. Re- 
sound effects can be turned off if desired. 

After each shot or putt, ProGolf displays the distance re- 
maining to the pin. Then the screen changes to show the new 
position of your ball. Electronic scorecard au- 
tomatically keeps score for one plays 
player stroke games, and two-player match 
games. Above the screen, a full color guide 
shows the length and layout of each hole on the 
6200 yard, 72 par course. 

In its case, ProGolf measures a pocket-size 
7H x 3%W x УР”, weighs 6 oz. Runs approx. 
200 hours on two included calculator batteries. 
Six-month warrant 

Thunderstorms in the forecast? Dark out- 
side? Now you can enjoy a brisk round of golf 
anytime, anywhere, in any weather. 

* ProGolf #NBM131 $69 (3.50) 


ibration of 
speaker, not PM.B.C. 


The ultimate weapon against fleas. 


Strap Microtech™ around your pet's neck. Switch 
it on, and this revolutionary collar begins to emit P.M.B.C. 
(Pulsed, Modulated, Burst Circuit) sound. Completely safe 
(pitched well out of human and animal range) high-frequency 
sound that drives fleas off your pet —permanently. 
Within two weeks fleas are gone, without poisons, odors, 
or abrasives. And because the collar is effective within a 4’ l 
radius, fleas can't hop back on to nest no matter where your 
pet roams. 
One customer, whose German Shepherd suffered from 
a serious flea allergy, spent six years and thousands of 
dollars on vet bills. “As a last ditch effort we purchased your 
Microtech Flea Collar. Within the first week, all trace of 
fleas disappeared. We are very grateful to have found 
а Whit actually does what it is sup- ^ 
posed to do." 
Veterinarian-endorsed, proven 100% 
safe for dogs, cats, and humans. Adjust- 
able web collar with LED fits до; 
< ї 


or cat. Comes with two Durace 
batteries good for approximately 
six months. Smaller collar mea- 

sures 18", larger 24". 

Figl ht fleas scientifically—order 

the Microtech Flea Collar today. 
+ Microtech Flea Collar 

#NBY589 $59 (3.50) 


Please specify large or small collar when ordering. 
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Triple protection against police radar. 


At half the size—and price. 

GUL's newest micro-sized super- 
heterodyne has the most sophisticated 
computerized circuitry ever devised to 
detect police radar, while sci 
false alarms. Its measured 
within 2% of Escort's new micro-sized 
$299 Passport;" yet GUL costs only half 
as much. 

Only GUL has an Autocorrelator 
Digital Counter to sweep through back- 
ground static and find the fixed fre- 
quencies of police radar. An exclusive 
R.I.D.™ (Radar Interference De- 
feat) circuit eliminates nuisance 
false alerts caused by other 
radar detectors. And a City 
Hwy. switch adjusts to urban or 
rural conditions with no reduc- 
tion in effective sensitivity. 
Waveguide-type horn antenna 
pulls in signals from all direc- 
tions—even on hills and 


Juke box ofthe 80s. Programmable stereo that plays radio, 
records, or seven cassettes—automatically. 


Place seven cassettes in this new Mitsubishi stereo, push (135 


Ibs.), speakers: 


You're warned in three ways. Red 
LEDs light up in sequence, then flash as 
nal strength increases. And you hear 
s of beeps (for X band radar) or 
trilis (for K band, which requires your 
fastest attention). Unlike Escort's warn- 
ing meter which requires direct eye 
contact, you can read GUL' flashing 
LEDs with your peripheral vision. So 
you can keep your eyes on the road 

Pocket-size ABS case measures 
ПАН x ЗУМ x 42D", weighs 8 oz. Easily 
concealable, GUL clips onto your visor 
or attaches to dash with Velcro strip. 
Eight-foot cord plugs into cigarette 
lighter. Quality Canadian construction. 
One-vear warranty. 

Road test this powerful superhet 
with your 30-day return privilege—and 
be protected against speed traps and 
harassment tickets. 

* GUL Radar Detector 
#NGU973 $149 (4.50) 


16ИН х 


a button, and the world's first computer-controlled cassette 
auto-changer gives vou 10% hours of continuous music. Таре 
reversing is automatic and the computer automatically fast 
forwards through any blank sections. But that's just the 
beginning. 


10W x 77р” (11% Ibs. each). In- 
cludes jacks for compact disc 
player, earphones, and sing-along 
microphone (none included). 
Comes with speaker wires, AM 


Using the simple programming controls, create your own 
custom concerts. Choose the order of play for cassettes, sides, 
and individual tunes. (Accepts up to nine instructions.) 

This compact, Japanese-built Mitsubishi is a complete 
music system for the serious audio enthusiast. Sensitive AM. 
FM stereo tuner with edge-lit - 
tuning scale is coupled to a 
powerful 30 watts per channel 
(min. RMS at 8 ohms) inte- 

x mplifier with no more 
total harmonic 
distortion. Two-way bass 
reflex speaker systems have 8” 
woofers and 2” tweeters, pro- 
ducing sparkling highs under- 
pinned by a deep, firm ba 
Fully automatic, belt-drive 
turntable tracks straight across 
the disc for lowest distortion. 
Quality VM magnetic car- 
tridge. You can program the 
turntable to play the tunes on 
^ ап album in any order. Syn- 
chronized recording lets you 
make studio-quality tapes. 
Mitsubishi sets the record 
and turntable speed for 
you, controls the cassette re- 
cording level, automatically 
selects tape bias (metal, CrO,, 
normal) Even gives vou a 10- 
second sampling of every track 
ona & ssette or album 
ette ‘console measures 


* Mitsubi 
Automated Stereo 


ORDER TOLL-FREE. 24 HRS. EVERY DAY. 


1986 The Sharper Image 
680 Davis Street, Dept. 8588 
San Francisco, Ca 94111 


Canadian/Overseas orders 415-344-4444 
Toll-Free ordering by credit card only 


and FM antennas, 45 RPM 
adapter and one-year warranty. 
ishi Computer 


#NMS700 $499 (12.50) 


Marine masterpieces from Heuer. 


For men and women, Heuer creates the ultimate in 
luxurious marine timepieces. The rugged cases and bands 
are machined of solid stainless steel. A special gasket seals 
the crystals for water resistance to 660 feet. Precision Heuer 
quartz movements with + 10 seconds per month accuracy. 
Luminescent hands, sweep second hand, and calendar win- 
dow. Each comes with 2 year battery and gift case. Year lim- 
ited warranty. 

A. The world's first Swiss analog quartz chronograph. Three 
inset faces, coated with 15 microns of 18K gold, indicate stop- 
watch seconds, minutes and hours. Black anodized finish. 
Mineral glass crystal. 
* Heuer Black & Gold Chronograph 

(Man 's) #NHU253 $615 (6.50) 


oated with 15 microns of 18K gold on 
, dial and bracelet, set off by black anodized timing 
apphire crystal. 
* Heuer Golden Diver 

(Man's) #NHU474 $595 (6.50) 

(Woman's) #NHU476 $595 (6.50) 


MLS. Your body's best defense mechanism. 


Over the last century, man's expected life span has more 
than doubled. But we are still striving to expand the most 
productive years of our lives—those of youth and middle age. 
Introducing MLS (Maximum Life Span), the only nutritional 
supplement specifically formulated to enhance human life 
span potential. Ауа 


THE SHARPER 


able exclusively from The Sharper Image. 


MLS supplements take advantage of recent discoveries 
by gerontologists, which show how substances called anti- 
oxidants may substantially enhance cellular function and 
protection of the body's vital organs and tissues. Oxidation 
within the body produces high arged "free radicals" — | 
which can attack cell membrane and DNA. When DNA 
breaks down, the body's ability to make healthy new cells is 
greatly reduced—what we call aging. MLS's unique formula 
is the first to combine powerful anti-oxidants, with all the | 
vitamins and minerals essential for healthy bones, teeth, 
skin, hair, and bodily function. Six tablets taken twice daily 
inchide (раг tial list): 

Enriched Lecithin/PA. Imported from Germany, this capsule 
contains the highest possible amount of phosphatidyl choline, plus 
pantothenic acid—necessary for conversion of choline to brain 
neurotransmitter 

“Vitamin E. Shown to lower cholesterol levels, and to help pro- 
tect the body from highly toxic substances which promote aging. 

*Bioflavonoid. A capillary strengthener which protects cells 
against damage that promotes aging, also helps the body efficiently 
sorb vitamin C for the greatest possible benefit. 
ysteine. A vital amino acid produced by the body which de- 
ч s with age. Shown to significantly extend the life span of ai | 
mals, and to protect them against damage from polluting chemicals. 
Each day's upply of tablets is sealed in watertight a.m./ 
ог freshness and convenience. Contains no 
sugar, starch, artificial colors, flavors, or preservatives. In- 
cludes a 60-day supply. 

There is no cure Por aging. But as science begins to 
understand the cellular changes that occur with time, the 
alteration of the basic process of aging has become а reality. — , 
Order MLS today, and begin to add years to the best part of 
your life. 

* Maximum Life Span #NFS100 $69 (3.00) 
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Software that uncovers your sexual self. 


Years of our lives are spent thinking about it, dreaming 3-12 page analysi 
about it, pursuing it—and doing it. Now a sophisticated your sexual profile. De- 
software program puts all the most recent scientific dis- scribing areas like sexual 
coveries about sex right into your computer. Introducing creativity, intimacy, where 
IntraCourse;" the first software that reveals your personal you fit in the hetero/homo- 
sexual profile, and improves marital compatibility. sexual continuum, and ana- 
IntraCourse asks you from 85—145 deep and probing lyzing your practices and 


questions about relationships, fantasies, sexual behavior,and ^ fantasies in the context of the general 
specific preferences. As all responses are coded, you are guar- population. All backed up with dozens 
anteed total confidentiality. of fascinating statistics. Unlike superficial 
Next, IntraCourse uses a mil- magazine questionnaires, IntraCourse is 
lion bytes of logic to process frank, detailed, and based on up-to-date studies 
youranswersintoan in human sexuality—including Kinsey, Masters 
in-depth, and Johnson, and more than 100 other sources. 

Equally valuable when used with a partner, Intra- 
Course's Compatibility Menu measures compatibility in 12 di- 
verse categories. Discover fantasies, desires, and prefer- 
ences you share—or don't share. As you become 

more adventurous and creative, with new de- 
sires (and/or partners), you will find Intra- 
Course an on-going, invaluable gauge of your 
sexual self. 

Includes on-line dictionary, and provides 
footnotes which link you to titles of additional 
reference materials. 

Order this educational—and entertaini 
software today. And discover possibilities for plea- 
sure far beyond your former expectations. 
*IntraCourse #NIC704 $99 (3.00) 


No returns on software once package is opened. 
Please indicate for Apple, IBM, or Commodore. 


* You have 
lost one pound. 
Have a nice day." 


Bathroom scale with a voice. 

Imagine the surprise and delight of your gues! 
when they encounter Weight Talker™, the new elec- 
tronic scale with a friendly synthesized voice. Never 
again will you have to stoop or squint to read your 
weight. Now you'll hear it spoken, in a pleasant 
male voice. (Adjustable volume for privacy.) 

Weight Talker remembers weights for up to five 
family members and tells you to the pound (or 1⁄2 
kilogram) how much you've lost or gained. Oversize 
rubber On button and memory keys operate at 
the press of your toe. Other controls include kg/Ib. 
switch, memory On/Off, "Have a nice day" or 
"Good-bye" phrase switch. 

The sophisticated electronics are housed in a 
strong steel base and rugged ABS outer shell. 

Weighs up to 287 lbs. (130% kg). Runs on seven AA 
batteries (not included). Auto Off saves power. 
Measures ЗН x 14W х 13D", weighs 8 Ibs. Comes 
with instructions and one-year warranty. 

Replace your old scale with Weight Talker, and 
now when you stick to your diet, you'll hear the 
good news every morning. 

* Weight Talker #NTZ357 Was $129. Now $99 (5.50) 


ORDER TOLL-FREE, 24 HRS. EVERY DAY. TM 57 
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680 Davis Street, Dept. 8588 
San Francisco, Ca 94111 


Canadian/Overseas orders 415-344-4444 
Toll-Free ordering by credit card only, 
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In The Sharper Image stores 
it’s the people who make 


the 


“Robert Hassold’s knowledge of your mer- 
chandise and his courtesy in working with 
customers is commendable...He and your 
store are a good addition to New York” 

—B.W.B., New York, NY 


“Ray Burns of your Houston store is to be 
commended for his honesty, his willingness 
to serve his customers, and to see that 
each of us was satisfied with our purchase. 
Thank you Ray Burns. And thank you, The 
Sharper Image!" 

—S.Z. and N.C., Houston, TX 


t Broadway 
Marke 


Tabor Center, 16th at Arapahoe 


North 6th St. between 
Washington & Locust 


Wilshire at Grand 


888 Prospect at Jenner 


ana 
Shopping Center 


Visit our stores. 


W. Monroe at Dearborn 


erence. 


“Mr. Brad Lyon of your new store in Wash- 
ington, DC, is the most helpful salesperson 
I have ever dealt with in retail sales..." 
—D.T., Arlington, VA 


*Recently...I discovered something which I 
had thought was all but extinct; a courteous 
and truly helpful salesperson...Dealing 
with The Sharper Image, and in particular 
Mr. Wally Stark, was a very enjoyable 
experience, which sadly is not very common 
these days..." 

—R.G., Bronx, NY 


iet Place 
& Commer 


South Street Seaport, Pier 17 


The Shops at National Place 
14th & F Streets 


Preston Center 
Preston & Northwest Highway 


What's New 
in Recreation 


BY STUART F. BROWN 


4 Bugless and roomy 


Sleep side by side under 
the stars without battling 
the maddened mosquitoes, 
promise the makers of Sleep- 
screen II (Epco Design, 900 
First Ave. S., Seattle, Wash. 
98134). The new $30 twin ver- 
sion weighs only 23 oz. 


€ 
Replaceable keel 


If the keel of Coleman's 16-ft. 
Gold Medalist canoe is dam- 
aged, a new one can be in- 
stalled, The 79-lb. molded 
polyethylene boat was tested 
by the U.S. white-water ca- 
noeing team. Price: $450. 
Coleman Co., 250 N. St. Fran- 
cis, Wichita, Kan. 67201. 


Heater/stove 


Standing upright, it’s a radi- 
ant heater that will put out 
up to 12,000 Btu/h. When 
placed on its side, it’s a por- 
table cooker. Mr. Heater- 
Cooker, from Enerco (Box 
6660, Cleveland, Ohio 44101), 
is fueled by a propane cyl- 
inder. Price? $72. 


One size tows all 0 


Any domestic or foreign 
pickup truck can do fifth- 
wheel trailer-hauling duty 
with this universal hitch, 
claims Owens Classic (Box 
628, Sturgis, Mich. 49091). 
The 80-Ib. unit is completely 
removable when not in use. 
It costs $380. 


c 
Character boat 


Work it as a tug, or cruise it 
as a motor yacht; the 38-ft. 
American Tug-Yacht plows 
on at eight knots, powered 
by a 100-hp Westerbeke six- 
cylinder diesel engine. Base 
price: $148,000. Cape-Bay 
Shipbuilders Corp., Marion 
Dr., Kingston, Mass. 02364. 


rad 


Relentless pressure 


Heavy construction makes 
the Golden Rod pump a sur- 
vivor, says Dutton-Lainson 
Co. (Box 729, Hastings, Neb. 
68901). Claimed output is 200 
lbs., more than enough for 
inflating bicycle tires or top- 
ping-up automobile tires. 
Suggested price is $16.30. 
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What’s New 
in Electronics 


BY WILLIAM J. HAWKINS 


Quicker picker 5 


This satellite receiver and 
antenna positioner (inset) 
can be programmed for in- 
stant selection of up to 24 
channels on 24 different sat- 
ellites via the remote control. 
The Zenith system, including 
the motorized 10-ft. dish with 
low-noise block downcon- 
verter, is $2,549. 


Personal directory ù 


Type the first letters of a 
name on the keyboard. The 
Directory Dialer dials the 
phone number, then displays 
information like title, com- 
pany, and address. Up to 800 
250-character entries can be 
stored. Made by Dasa (91 
Montvale Ave., Stoneham, 
Mass. 02180), it's $495. 


c 
Smart VCR cleaner 


No more guesswork: A mi- 
croprocessor inside Video 
Dynamics’ (6525 Oxford St., 
St. Louis Park, Minn. 55426) 
VCR cleaning cartridge dis- 
penses the proper amount of 
fluid and calculates how 
much time is needed to clean 
tape paths and heads. A tone 
sounds when it's done. $25. 


Dual cassette 


It's an AM-FM stereo per- 
sonal radio, and it's a dual- 
cassette recorder, too. Pana- 
sonic’s RX-HD10 has front 
and back decks that let you 
record from the tuner or dub 
one tape to another. In play 
mode, the unit automatically 
switches decks for continu- 
ous music. Price: $200. 
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€ 
Car-less phone 


What don't you need for Ra- 
dio Shack's cellular car 
telephone? A car. The unit 
slips from its mobile mount 
and combines with a battery 
pack to become an 11-1Ь. on- 
the-go communications sys- 
tem. The phone is $1,199; 
battery pack, charger, and 
antenna are $120. 


Home protector 


Tiny transmitters monitor all 
areas of your home. When 
there's a problem—like a 
break-in or medical emer- 
gency—Keepsafer signals 
the receiver, and a coded 
alarm alerts you to the trou- 
ble and cause. Made by 
Schlage (Box 3324, San Fran- 
cisco, Calif. 94119), it's $179. 


'ars — no warping, no splitting, no refinishing; 
not even a board replaced. And it will last for years more. 
That's the beauty of redwood. Send 50¢ for deck booklet. 


А 94941 + (415) 381-1304 


TIMBER REALIZATION. COMPANY 


What's New 
for Your Car 


BY JACK KEEBLER 


Cargo restraint 


Loose cargo can be dam- 
aged or cause an accident by 
flying out of a truck bed. 
Cinch-It (1354 N. Chicago, 
Portales, N.M. 88130) says its 
restraint system will secure 
objects 6 in. to 3 ft. in diam- 
eter, and that you can install 
the $50 system with a screw- 
driver in less than 15 min. 


< 
Smart tuner 


Kenwood combines a tuner, 
cassette deck, and graphic 
equalizer in the computer- 
ized KRC-999. Dolby B/C 
and dbx noise reduction, 
blank-tape skip, index scan, 
and memory for balance, 
fader, tuner, and graphic 
equalizer are just some of 
999's features. Price: $1,400. 


No-hands phone 


Clip Audiovox's small, wired 
HF-50 microphone to the sun 
visor, steering wheel, or your 
lapel, and talk hands-free on 
the $1,995 CMT-500 cellular 
telephone. You hear the 
other party's voice through 
a separate speaker in the 
CMT-500's cradle. The HF-50 
microphone costs $200. 


> 


4 Plastic creeper 


Even the biggest mechanics 
will be comfortable on the 
Kangaroo Creeper, thanks to 
its built-in headrest and 450- 
Ib. capacity, claims Koller- 
Craft (1400 S. Highway 141, 
Fenton, Mo. 63026). Made 
of polypropylene, the $17 
creeper has two large pock- 
ets for parts and tools. 
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Car tool 


Rescue Rachet tightens 
loose screws, nuts, and bolts; 
scrapes icy windshields; cuts 
seat belts; and can even be 
used to break jammed win- 
dows, says JRJ Industries 
(4617-B S. Buckner Blvd., 
Dallas, Texas 75227). The 
tool mounts in your car so 
it's always at hand. $17.90. 


д No-weld patch 


Dimple the metal around a 
repair with Hide A Screw, 
drill a hole in each dimple, 
and attach a metal patch be- 
hind the panel with screws 
inserted in the dimples. Af- 
ter filling and sanding, the 
fix is body-flush. West River 
Industries, 3514 Palmer Dr., 
Cleveland, Ohio 44116; $9.70. 


You're the Winner during 
Pennzoil's Indy Winner Sale! 


GET A 20€ REBATE ON EVERY QUART OF PENNZOIL THROUGH MAY. 
THAT'S A REBATE OF $2.40 A CASE! 


Funds) On- 
chase (cash register t 
РО gos 7625, Clinton. I^ 6t 
R CUSTOMI tones. and 
‘COUPONS PE Good in U.S.A., ts terrones з 


в: Send mis 2% (105, 
proof of ри 


delvery (п 
Canada, Void wheri 
are not eligible. © 


Look for the -marked 

Pennzoil ttle with OIL 

the on-bottle Rebate Coupon. рей es 
WINNER SALE # 


PENNZO" _ SAE 10W-30 
MOTOR OIL 


32 FL. OZ. (1 U.S. OT.) .946 LITRE 


A 


Buy it by the bottle—or the case. Either way, you're 
a winner! Because right now, during Pennzoil's Indy 
Winner Sale, you can get a 20¢ Rebate on every 
bottle of Pennzoil Motor Oil you purchase. 
It's easy! Just look for Pennzoil's 20¢ Rebate 
Coupon on any quart plastic bottle. Tear off the 20¢ 
Rebate Coupon, and mail it to us. We'll mail you back 
20€. That's a rebate of $2.40 a case! 
And our 20¢ Rebate Offer covers your favorite 
oils including all Straight Grade and Multi-Viscosity 
Oils, P*Z*L Turbo” 10W-30, plus our 20W-40 and 
The Standard of Protection 20W-50 GT Performance” Oils. 

Since 1889." The Indy Winner Sale is one winner-of-a-sale! 
| So the sooner you see your participating retailer, the 
sooner you can stock-up on Pennzoil, and send in for 
your 20¢ Rebates!! 


The Promise. 


Flip-flash 


fter an absence of some 15 years, 
А“ Kodak Co. has entered 

the 35-mm fray with two auto- 
focus cameras, the Kodak VR 35, mod- 
els K12 and K10. Both cameras are 
manufactured by Chinon Industries of 
Japan but were principally designed 
by Kodak engineers. 

The K12 is the camera shown in the 
photo and phantom drawing. It is the 
more capable of the two, and, natu- 
rally, the more expensive. It lists for 
$200; the K10, for $130. 

Both models have automatic film- 
speed setting, automatic exposure, and 
autofocusing. And they share a clever 
and appealing flash system built into 
a flip-up cover, which protects the lens 
when closed. Opening the cover ener- 
gizes the camera and flips the flash 
into position a few inches above the 
lens, as you can see in the photo. 
Keeping the flash off the lens axis 
helps avoid the dreaded red-eye effect. 


Renault Encores European technology will give you 
superior driving ease, riding comfort and styling. 


autofocus from Kodak 
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The Proof. 


: 100 new car shoppers compared Renault Encore 
io Ford Ево, 70 those Hennali superio oven 


Comfort/ 


realistic color prints in the world 


in 1.7 паз. Ri with the new films. us 


Driving Riding Styling Overall 


Renault 


73 Comfort | Convenience | Interior , Exterior | Superiority 
Encore S 
1.7 litre 
Ford 
? Escort L 
1.9 litre 27 18 | 21 


: Encore continues its winning ways in 1986 with 35 MPG CITY} that's better than 
scort. New options, too: Accusound by Jensen, a premium 6-speaker system and tilt 
steering wheel. One of Americas best small-car protection plans. It covers 
the powertrain and outer-body rust-through for 5 years, or 50,000 miles? 


PROTECTION See your Renault dealer for test RENAULT 


details. Drive an Encore yourself and 
THE ONE TO WATCHQ9 


let European technology Built in America 
differ: rpasedon 14е engine w/4-spd. man. trans). ‘Limited Warranties. 


prove its promise to you. 


*Randomly recruited from the Los Angeles area. 1. Use EPA est. for comparison. Your results m 
Certain restrictions apply. Ask your dealer for details. Buy or lease. From American Motors PE 


There’ a college course that’ helping Rob Bright succeed in his other courses. 
The Army Reserve Officers ‘Training Corps. 

Army ROTC is the college elective that teaches the planning and 
time-management skills you can put to use right now. As well as the confidence and 
leadership you'll need to succeed in your future career 

Enroll in Army ROTC as you would for any college course. Theres no 
commitment to join the Army. And Army ROTC wont take up a great deal of your 
time. But you can learn how to make the most of your time. And, more important, 
your potential. 

Find out why more than 60,000 college students were enrolled in Army ROTC 
last year. Write Army ROTC, Dept. PK, RO. Box 9000, Clifton, NJ 07015-9974. 

Be all youcan be. 


Whats News 


Modern technology produces space- 
craft, automobiles with ever-better 
performance characteristics, elec- 
tronic devices that do unbelievable 
things. But technology also produces 
a host of products that, while perhaps 
not so spectacular, are highly useful. 
In this category are the ingenious new 
knockdown fasteners shown on the 
cover, which are the subject of a major 
piece in this issue. 

If you have a certain fascination 
with hardware—as I 


25—orbital escape speed. Civilian air- 
liners based on this technology will 
have incredible performance: coast-to- 
coast flights too short even for the 
cocktail wagon to get around—Los 
Angeles to Tokyo in two hours. 

You may remember that two de- 
cades ago aircraft companies and the 
military were talking about something 
called the aerospaceplane. Although 
the space shuttle eventually grew out 
of this program, a genuine aerospace- 


the entire underside of the plane—in- 
cluding the parts of the fuselage lead- 
ing up to the inlets and those at the 
rear through which the exhaust gases 
escape—as a single, integrated air- 
handling system. Aeronautical engi- 
neers call the concept airframe-inte- 
grated propulsion, and it’s likely to be 
a regular element in the new genera- 
tion of hypersonic aircraft. 

And, incidentally, there is anewgen- 
eration—not just a single airplane. 


know from reader 
mail, most PoPULAR 
Science readers do— 
you will be interested 
in many of these 
clever fasteners be- 
cause they solve a lot 
of problems in inge- 
nious ways. If you're 
also the kind of hands- 
on person who is al- 
ways solving house- 
hold problems by 
getting out the tools, 
then you'll probably 
find them highly use- 
ful as well. 

And now a test. 
What is the device 


Jim Schefter's article, 
which will appear in 
next month's issue, 
will contain all the 
details. 


Shuttle tragedy 


It is ironic that as this 
issue containing the 
first of two articles 
on the development 
of the aerospaceplane 
went to press, we re- 
ceived the numbing 
news of the explo- 
sion of the space shut- 
tle Challenger. The 
aerospaceplane is, of 
course, envisioned in 


Shown on the front cover, and what 
does it do? Answer: It is a structure 
designed for showing off as many 
knockdown fasteners as possible. It 
has no other purpose. What it does is 
sit there looking handsome while it 
has its picture taken. The cover photo, 
incidentally, was taken by staff pho- 
tographer Greg Sharko. 


Scramjets 


In this issue you'll find the first of a 
two-part series on an entirely new 
age of aviation just dawning. The Air 
Force has announced the launching 
of a program to design and build a 
plane that can fly into orbit. It will 
take off from a regular runway using 
air-breathing engines that can oper- 
ate up to Mach 6—six times the speed 
of sound. A later version will use en- 
gines that can operate at up to Mach 


plane was never developed. Technol- 
ogy of that day just wasn’t up to the 
tough problems that have to be solved 
before such a plane can fly. 

That is changing. Several companies 
are building and testing the engines 
needed to make this dream come true. 
That's the subject of Tom Heppen- 
heimer's piece in this issue. Design 
teams both in the U.S. and abroad 
are working on innovative airframe 
designs. 

One of the most remarkable designs 
is shown on this page. It's a NASA- 
Defense Department development, and 
several features are worthy of note. 
The most striking innovation involves 
the engines. They solve a key problem: 
At extremely high speed, compression 
of air produces heating, which if not 
controlled could destroy the engine. 
The secret is to keep the airflow su- 
| eene And the solution is to design 


one of its roles as a successor to the 
shuttle. 

What effect will this tragic event 
have on the future of the U.S. space 
program? Nobody knows. But it might 
be well to remember that every worth- 
while step in human progress has 
been accompanied by sacrifice—often 
of lives. Not all of the early explorers 
who sailed the mysterious oceans re- 
turned. But that didn't stop others. 
Many brave pioneers gave their lives 
during the development of aviation. 
But others kept on. I can't imagine 
that brave space pioneers will be any 
different. 


Üvé —. 


Editor-in-Chief 
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Scramjets 


that will reach 
Mach 2. 


An air-turbo-ramjet engine fires during a bench test in the Aerojet Techsystems engine-testing laboratory in California. 


Jet planes can't fly much faster than they could 20 years ago—about Mach 3. But the U.S. 
Air Force has announced plans to build aircraft that can circle the globe in 90 minutes. 
The key? Revolutionary new engines that are now undergoing tests. 


By T. A. HEPPENHEIMER 


e don't allow anyone close to the engine when it's 

\Ү project manager Ron Samborsky told me. 

I had come to Aerojet Techsystems near Sacra- 

mento, Calif., to see tests of a radical new aircraft engine, 

the air turbo-ramjet. Samborsky loaded a videotape as he 

talked. “During an engine test, we watch inside the con- 

trol center on closed-circuit TV. Here’s what a recent test 
looked like.” 

The engine looked somewhat like a cannon, a dark cyl- 

inder with a bore up the middle. Suddenly, a thick bright 
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saffron flame shot to the right, accompanied by a loud, 
continuous roar. Fumes of vapor blew across the scene. 
The flame wavered and oscillated for a moment, then stead- 
ied. It continued in this fashion for some 30 seconds; then 
the flame and its sound died out. “In an actual test, we 
can't approach the hot engine for several hours, till tech- 
nicians have rendered it safe," Samborsky said. 

The demonstration I witnessed is part of an ongoing 
revolution in aircraft engines. Jets had been stuck on dead 
center for 20 years. In 1965 the SR-71 reconnaissance air- 
craft, flying at 2,070 mph, was the fastest plane in the 
world. Today that same craft still holds the record, at 2,193 


mph, or Mach 3. (Mach number is the ratio of the plane's 
speed to the speed of sound at a particular altitude.) One 
reason is that even high-performing turbojets require tur- 
bines (see drawings, next page), and these are vulnerable 
to the heat generated by air sucked in at supersonic speeds. 

But new engines under development will overcome the 
limitations of the turbojet. With these, aircraft will break 
their present speed barriers and come to the point at which 
aircraft merges with spacecraft. 

The Defense Advanced Research Projects Agency 
(DARPA) calls this future craft the aerospaceplane. Dif- 
ferent versions have been proposed. One, dubbed the Ori- 
ent Express, would not leave the atmosphere but could 
make a trip from Los Angeles to Tokyo in two hours in- 
stead of 10. A slightly different version would fly all the 
way into orbit. “You’d get up there and go,” declares Rob- 
ert Williams, DARPA's project manager. “You wouldn't 
cruise around, burning up fuel.” His colleague Robert Jones 
agrees: “You would fly up to 200,000 feet, go beyond or- 
bital speed, then coast, till you kick in a rocket.” 

Last July, Charles Buffalano, acting director of DARPA, 
announced that his agency intends to undertake a Hyper- 
sonic Technology Program to develop the major elements 
needed for such craft. By December, the Department of 
Defense had announced a joint push with NASA to de- 
velop the plane, with the Air Force coordinating pro- 
grams among the different Defense Department groups, 
including DARPA. (See PS next month for the full story 
of the aerospaceplane.) 


Two engines for two speeds 


Advances in jet propulsion will set the pace for these 
spaceplane programs. Williams and Jones assert that these 
advances can soon be in hand, and will take two radically 
new forms. The air turbo-ramjet I saw in the Aerojet test 
lab could operate at speeds up to Mach 6, sufficient to 
power the Orient Express. The supersonic combustion ram- 
jet, or scramjet, could then take over for flight at higher 
speeds. At present there is no clear idea of the scramjet’s 
speed limit, but recent computer simulations have shown 
that it can be designed to work at Mach 25, which is or- 
bital velocity. 

These two engines are variants of the ramjet used on 
some early supersonic missiles. The simplest type of jet 
engine (see drawings), the ramjet has no moving parts—so 


Model of a scramjet plane faces hypersonic air currents in the wind tunnel at Langley Research Center’s test facility. 


it is less vulnerable to the effects of superheated air pro- 
duced by high-speed flight. But the ram-air effect becomes 
efficient only at speeds above Mach 1.5. 

To get up to supersonic speed, the air turbo-ramjet re- 
lies on a compressor and turbine, as does a turbojet. But 
instead of using heated outside air to drive the turbine, 
the turbo-ramjet uses hot gas produced by a rocketlike 
gas generator, which uses no outside air. 

The advantage? At high speeds, outside air heats up 
and threatens to damage the turbine blades. This limits 
an ordinary jet to Mach 3. But the gas generator keeps 
the turbo-ramjet’s turbine at a constant temperature, al- 
lowing the engine to reach transonic speed. 

“With existing technology, the air turbo-ramjet should 
reach speeds of Mach 5,” Aerojet’s Samborsky said. “To 
get to Mach 6 we would need advanced materials. DARPA 
plans to test an ATR [air turbo-ramjet] at the highest 
speeds and altitudes possible today.” 

A jet-engine lab at NASA's Lewis Research Center, in 
Cleveland, is currently being modified for the tests. “We 
aim to verify that we can really get an engine to work at 
Mach 5 in a ground facility,” says NASA's Robert Coltrin. 

If an air turbo-ramjet were flying at Mach 5 and 100,000 
feet, its inlet would ram the incoming air to a pressure of 
some 100 pounds per square inch and a temperature of 
1,800 degrees F. Thus, Lewis's Propulsion Systems Labo- 
ratory will feed the experimental engine with air heated 
and compressed to these values. “An engine only knows 
the conditions at its inlet and its nozzle," declares lab 
manager John Dicus. "If you produce the proper condi- 
tions, the engine doesn't know if it's on a test stand or if 
it's flying" 

To heat the airflow, Dicus is installing hydrogen burn- 
ers, which will turn the air into what will literally be the 
flame of a hydrogen torch. *Our facility runs an airflow of 
480 pounds of air per second," Dicus points out. "That's 
enough to empty a house of its air in two seconds." 

Jet-engine testing has its pitfalls. Four years ago, while 
testing a prototype of a fighter engine, a shaft failed. In a 
hundredth of a second, the turbine sped up and flew apart. 
“It was like shrapnel flying inside the test cell,” Dicus 
recalls. “A piece of the turbine became embedded in the 
lid like a hatchet in a block of wood. It blew a hole in the 
tank lid and threw a chunk of the lid across the room." 

Continued 


2. Fanjet 


Air entering a fanjet engine pa: 
through a rotating fan that functions 
as a low-pressure compressor. Most of 
the air then passes through two more 
compressors and then into the combus- 
tion chamber. But some of the pressur- 
ized air is diverted and ejected directly, 
becoming a “cold jet.” Another fanjet 
version (not shown) mixes the low-pres- 
sure air with the jet exhaust. Either 
way, the engine’s bypass system boosts 
thrust without using extra fuel. 


COMBUSTION CHAMBER 


REDUCTION GEARBOX 


PROPELLER 


He pointed to a thick steel ring, a girdle surrounding the 
turbine of an engine under test. "We've used that girdle 
for safety ever since." 

The scramjet—the theoretical second engine on the 
spaceplane— presents a different set of problems. 

“It’s more difficult to develop scramjets," declared Er- 
nest Mackley, who is directing NASA's work in this area 
from its Langley Research Center. "The facility require- 
ments are much more stringent. You have to duplicate 
the temperature; if you don't, you won't get the right re- 
sults. We're reaching further; it's going to take more effort." 

At Mach 6, aerodynamic heating of an aircraft engine 
can reach 2,800 degrees F, which is close to the limit for 
the most heat-resistant materials. However, such temper- 
atures are reached only when the airflow slows almost to 
a halt inside the engine during combustion. Thus, the path 
to higher speeds lies in permitting supersonic flows—which 
are cooler—within a ramjet. 

In Langley's Scramjet Test Facility, the airflow reaches 
Mach 7. To get there, Mackley relies on an electric arc. 
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turbojet was 
in 1930. Air 


ae in turn, powers the compres- 
sor. The difference between a jet en- 
gine and a rocket engine, which also 
ejects gas to produce thrust, is that the 
rocket engine breathes no air—it car- 
ries all its own fuel. 


HOT JET. 
EXHAUST 


MEDIUM-PRESSURE. mE тюн 


COLD BYPASS JET 


TURBINES 


3. Turboprop 

Instead of a fan just inside the engine 

duct, the turboprop has a forward- 

mounted propeller. Most of the air by- 

passes the combustion chamber, and 

haust jet provides much less 

than with other engines. Still, re- 

gearing is needed to slow the 

peed, turbine-powered shaft 

wn to speeds suitable for propellers. 

'boprops have high efficiency at 

speeds below 500 mph and have high 
output at low forward speeds. 


JET EXHAUST 


COMPRESSOR TURBINE POWER TURBINE 


The bright blue-white spark—three feet long and three 
inches across—writhes within a magnetic field so the elec- 
trodes won't overheat. Twenty megawatts of power drive 
that spark, carrying 13,000 amperes of current. Air flow- 
ing past the arc heats close to the temperature of the sun’s 
surface—10,000 degrees F. 

The superheated air then mixes with additional air and 
is diluted to 4,000 degrees before expanding through a 
rocketlike nozzle to reach its high speed. Fifty thousand 
gallons of water serve for cooling at the end of the experi- 
ment. “Put your hand on this nozzle,” said one of Mackley’s 
engineers. “We finished testing an hour ago.” The nozzle 
was still hot, like a stove burner only recently turned off. 

“We have been doing research on scramjets above Mach 6,” 
Mackley went on. “We can get performance up to ten times 
that of a rocket, with hydrogen as fuel.” 

Hydrogen theoretically burns fast enough for combus- 
tion in a supersonic airstream, he explained. “The prob- 
lem is, you have so little time to have the fuel react. You 
have only a millisecond for the fuel to be injected, mixed, 


JET EXHAUST 


5. Air turbo-ramjet 


`A superspeed hybrid, the air turbo- 


remiss has a rocketlike burner that 


thrust—enough to carry an aircraft to 
Mach 5. The turbine is not heated by 
the ram air, so its blades stay cool. 


FUSELAGE FOREBODY INLET COMPRESSION CHAMBER 


FUEL-INJECTION STRUTS 


and burned. Only recently have we been able to get really 
good performance.” 

He opened up a three-foot-long flat container lined with 
plastic foam. Inside was what appeared to be a blue swept- 
back wing for a large model aircraft. It was a mock-up of 
a fuel-injecting strut, which will be mounted in a scramjet 
engine. “We think it’s the most critical item,” Mackley de- 
clared. “We're going to expose it to very hot streams: Heat 
it to 3,400 degrees, cool it, heat it again—all at Mach 7. 
We're going to see how it stands up to repeated cycles.” 

Down a hallway, a small scramjet engine sat on a table. 
“This is the Three-Strut Scramjet,” Mackley said. A rec- 
tangular duct made of nickel with a swept-back front inlet, 
it is eight inches high and five feet long; I could easily 
look down its entire length. Three small struts cross its 
interior to inject fuel. Its edges are very sharp; rubber 
tubes had been fitted over them for safety. The sharp edges 
are needed to produce the weak bow wave that slows the 
supersonic airflow down slightly so it won't blow out the 
burning hydrogen. 


_ JET EXHAUST 


simplest jet engine, uses 
or compressor; it relies on 
motion to ram air into its 
The air, heated and com- 


е ramming, then mixes 

burns. Another engine 

e ramjet up to speed, be- 

ramming effect cannot 

flame from blowing 

ni at speeds below Mach 

1.5. Above Mach 6, heating caused 
by high air pressure at high speed 
is too severe for engine components. 


JET EXHAUST 


“сз ус re module is one of several 


= that would be mounted midway under 


The inlet slows down the su- 
nic air only slightly so the engine 


hydrogen for a fast burn. The 
s aft underbody acts as a noz- 
allowing the exhaust gas to expand 

to p oduce more thrust. 


JET EXHAUST 


Within the Scramjet Test Facility, small engines like 
the one I saw have ejected long bright flames, blue-green 
from impurities in the air. According to DARPA’s Buffalano, 
their performance has been "sufficient for acceleration of 
a large aircraft" 

“We think our technology could be extended to Mach 10 
or 12," Mackley said. “Beyond that, we just don't have a 
lot of information." To achieve a steady Mach 12 airflow 
for the testing of scramjets, it would be necessary to heat 
the air to more than 11,000 degrees F, which is quite 
impractical. Thus, scramjet designers intend to rely on 
computations carried out with highly advanced supercom- 
puters. These computers will seek to simulate the details 
of the ultra-high-speed airflows by solving appropriate sets 
of equations. 

DARPA has recently shown the promise of this approach. 
Using the best computers and programs available today, 
its researchers have proposed scramjet designs that 
can operate at Mach 25. The key to success will be the 

[Continued on page 136] 
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Vertical-axis windmills have long ap- 
pealed to designers‘because they are 
omnidirectional апа can drive gen- 
erating equipment located-on the 
ground. Now a British engineer has 
developed a variable-geometry version 
that's also inexpensive to build. 


By DAVID SCOTT 


READING, ENGLAND 
eaning across his paper-strewn 
L desk at Reading University, 
where he heads the engineering 
department's energy group, Dr. Peter 
Musgrove was intent on explaining 
the features of his vertical-axis wind 
turbine. “It’s got many advantages 
over the usual horizontal-axis tur- 
bine,” he told me. “The first big point 
is that it's omnidirectional; no steer- 
ing mechanism is needed to head the 
rotor into the wind, which cuts com- 
plexity and cost." 
With a traditional horizontal layout, 
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Musgrove continued, the rotor nacelle 
must house either the entire gearbox 
and generator or bulky right-angle 
bevel gearing, which makes the tower 
top-heavy and expensive. 

Further, vertical windmill blades 
have a constant airfoil section along 
their length, making them simple and 
cheap to produce. With these points 
in their favor, Musgrove feels that 
vertical-axis turbines are now a via- 
ble candidate for commercial electric- 
ity generation. His grandest scenario 
envisages offshore wind farms of per- 
haps 150 giant turbines with 300-foot- 
diameter rotors grouped together. 

The vertical-axis concept is not new. 
It dates back 50 years to the original 


Darrieus design, which had two or 
more curved blades of looping “tropo- 
skein" form, similar to the natural line 
taken by a jump rope in midair. Mus- 
grove began working with the Dar- 
rieus rotor at Reading in 1974, but 
he soon became aware that it had sev- 
eral drawbacks. 

“The blades are difficult to make,” 
he told me, “апа only the central por- 
tions produce useful energy. They have 
a fixed pitch, so they can't be feath- 
ered to control power output. And the 
greater height of the rotor compared 
with a conventional turbine requires 
a taller tower, usually with guy wires 
that take up a large amount of ground 
area" 


From this starting point, Musgrove 
progressed to an H-shaped rotor con- 
figuration, which provides speed con- 
trol by pivoting the upper tips of its 
two blades outward as it reaches de- 
sign speed. The resulting V-shape has 
less swept area, so the rotor slows 
down. I saw a prototype running at 
the nearby Rutherford Appleton Lab- 
oratory, which works closely with 
Reading on the windmill project. It 
has a 20-foot-diameter rotor that 
drives a five-kilowatt generator located 
in a small shed. Extensive tests with 
this rig led to a major design improve- 
ment: arrowhead blades. 

These two-piece blades are centrally 
hinged to the crossarm. As before, they 


normally run straight and upright for 
maximum energy absorption. But 
with increasing wind speeds, the ro- 
tors fold inward, decreasing frontal 
area without causing unwanted ver- 
tical forces—a nasty tendency of the 
H-pattern rotors. The arrowhead-blade 
angles are adjusted by hydraulically 
activated push rods that are controlled 
by a wind-speed sensor linked to a 
computer. A machine of this type, 
about the size of the Rutherford unit, 
has been operating since 1982 at Bem- 
bridge, on the Isle of Wight. 

Now a much larger 150-kilowatt ar- 
rowhead turbine is under construction 
at Camarthen Bay, in Wales, with 
initial operation scheduled for next 
spring. It has an 82-foot-diameter 
rotor with steel arrowhead blades 
turning at up to 28 rpm. Blade an- 
gling to maintain constant speed is 
controlled by monitoring the genera- 
tor’s voltage output. Says Musgrove, 
“That’s simpler and more effective 
than measuring wind velocity with an 
anemometer, which merely samples 
one point in space. Average speed 
across the swept area is what counts, 


Planted on the sea bottom in shallow 
offshore waters (opposite page), verti- 
cal-axis turbines in this wind-farm 
concept stand on 250-ft. towers. Each 
75-ton rotor powers a 3-MW generator. 
Locating windmills at sea reduces their 
noise impact. An arrowhead windmill 
being built in Wales (left) contains only 
first-stage step-up gearing at the top of 
the tower. This design minimizes the 
weight the tower must support. The 
drive shaft powers a second-stage gear- 
box and generating equipment located 
in the base of the 80-ft. tower, where it 
is easily accessible for maintenance. An 
experimental windmill (above) is lo- 
cated on the Isle of Wight. Hinged 
blades pivot on longer support struts; 
shorter struts are moved in and out by 
sliding links in the crossarm. Varying 
the swept area controls rotor speed. 


so we're using the windmill itself as 
a sensor.” 

The 150-kilowatt machine, to be on 
trial for two years, is a one-quarter 
scale prototype of future windmills 
Musgrove sees making an important 
contribution to Britain's electricity 
needs. The British government appar- 
ently thinks similarly: Funding for 
alternate-energy research is now heav- 
ily biased toward wind-power projects 
at the expense of ocean-wave and 
solar-power efforts. 

Another small prototype commercial 
windmill, intended for islands and 
other remote communities, is in the 
late stages of fabrication. Its 56-foot 
arrowhead rotor will produce 100 kilo- 
watts of electricity. Testing of the 
windmill will be conducted on the 
Scilly Isles, off the southeastern coast 
of England. 

It looks as if this latest generation 
of wind turbines may be about to 
break out of university-research-pro- 
ject status and into the marketplace: 
Several British construction firms have 
already formed a business consortium 
to get in on the vertical-axis act. Els] 
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Razzle- 
dazzle 
plastic 


By STEVEN ASHLEY 


its, the salesman slides his busi- 

ness card across the table toward 
the company president. Unlike the 
previous two sales calls, however, this 
time the president immediately snatches 
it up, exclaiming, “Hey, you’ve got a 
new title.” “No,” the salesman replies, 
“it’s the same as before. It's just                                                                                                                                                     
the one shown above, is the first ap- 
plication in the United States of new 
colored plastics from West Germany 


2 or the third time in as many vis- 
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many 


that throw off intense fluorescent light 
from their edges and from lines in- 
scribed on their surfaces. These Lisa 
plastics (short for "lichtsammeln," 
the German term for light-collecting) 
will soon be popping up in all kinds 
of attention-grabbing applications, 
says George Schexnayder of Mobay 
Chemical Corp., in Pittsburgh. 

When Lisa plastics are backlighted 
with low-power fluorescent lights, 
Schexnayder explains, they can func- 
tion as low-cost simulated-neon, or 
neo-neon signs, suitable for punching 
up advertising signs and displays. Ul- 
traviolet light causes Lisa plastics to 
fluoresce even more brilliantly, Schex- 
nayder adds, making them useful for 
discos and the like. 


Brilliantly colored plastic created with new 
fluorescent dyestuffs developed in West Ger- 
may turn up soon in thousands of 
highly visible applications—signs, pop jew- 
elry, toys, roadside reflectors, auto dash- 
boards, aircraft cockpits, and high-contrast 
liquid-crystal displays. The plastic's ability 
to capture light, funnel it to an edge, and 
emit it with great intensity may also im- 
prove solar-cell efficiency. 


Though neon displays are still the 
foremost attention-attracting medium, 
their relatively high cost and power 
demands, as well as the fragility of 
the tubes, has led display manufac- 
turers like Dan Esser, president of 
Brookfield Plastics (Brookfield, Wis.), 
to search for alternatives. Esser thinks 
he's found it. “Right now, there isn't 
anything around like Lisa," he says. 
"You can mill letters into the back sur- 
face to create new edges, or you can 
print the letters in white ink so the 
light will scatter out through the front 
face.” 

Significant engineering uses for 
Lisa plastics are also emerging, Mo- 
bay’s Schexnayder notes. Auto manu- 
facturers are looking at them for use 


in instrument-panel displays; the mil- 
is considering them for aircraft 
splays and night-vision gog- 
gles; and computer makers are test- 
ing to see whether a film coating of 
Lisa plastic could improve the contrast 
of liquid-crystal panels. 
Light-intensifying plastics have 
been seen before, but, unlik 
previous fluores 3 
degraded with weathering and expo- 
sure to ultraviolet light. Schexnayde 
ys that Lisa plastic is more light- 
and stable than earlier type: 
The secret is a patented low-molecular- 
weight polymer dyestuff developed s 
eral years ago by chemists at Mobay's 
parent firm, Bayer AG, in Leverkusen, 
West Germany. When mixed into a 


compatible transparent plastic host 
medium, the minute dyestuff particles 
absorb ambient light and emit it as 
longer-wavelength visible light. Pr 
vious fluorescent dyes radiate much 
of the light they absorb as invisible 
heat. They also absorb the light emit- 
ted by other dye particles, thus stop- 
ping the light from reaching the 
object's dyestuffs 
do not strongly reabsorb the visible 
longer-wavelength light they emit, so 

of the light finds its way to the 
surface and, thus, to the eye. 

The edges of a sheet of Lisa plastic 
glow more brightly than the broader 
surfaces because about 7: 
the light that enters the plastic re- 
flects back and forth off the internal 


percent of 


faces until it escapes at an edge or an 
inscribed line. The rest of the light 
cits through the broad surfaces. Schex- 
па that Lisa’s ability to act 
as a light guide or pipe is being tested 
to determine whether it can improve 
solar-cell efficiency by concentrating 
the incoming radiant energy. 
Mobay sells Lisa in acrylic and po! 
carbonate bases, though the compa 
n supply the dyes in other plastics, 
such as polystyrene, polyvinyl chlo- 
s well as some 
and urethane-based thermosets. 
Colors include blue, green, yellow, or- 
red, and deep red. Lisa plastic 
is available in film, sheet, and rod. A 
0.12-inch-thick acrylic sheet costs 
about $3 to $4 per square foot. ШШ] 
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Fakebusters 


—how technology spots counterfeits 
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To counter counterfeiters, Light Signatures takes fiber- 
pattern "fingerprints" of labels, which are verified by in- 
spection in the machine shown above left. If the wave 
patterns on the oscilloscope do not match, the label is coun- 
terfeit. The diagram at left shows the steps involved in tak- 
ing the fingerprint. A high-intensity light beam is passed 
through the label, creating a shadow of its unique fiber- 
structure—its “signature.” The beam then passes through 
a lens, which focuses the light pattern onto a diode array, 
where it is translated into a wave pattern. This analog data 
is digitized and transformed through a secret code into a 
number, which is printed on the label. American Bank Note 
Co. uses another approach to foil counterfeiters: holograms, 
which are difficult to produce and can be verified on sight. 
ABN creates holograms for use on passports, credit cards, 
and other security documents (above). The laser-generated 
holograms are stamped onto sheets of extremely thin 
(0.00004 in. thick) metalized plastic. Any attempt to remove 
the holograms destroys the image. 
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Counterfeiting is booming. No product is safe from forgery, with counterfeiters knocking 
off everything from sunglasses and watches to prescription drugs and helicopter parts. 
Billions of dollars are being lost each year by U.S. businesses, and consumers are getting 
shoddy and sometimes dangerous products. To fight back, many companies are turning to 
anticounterfeiting systems. This has spawned a host of sophisticated technologies. 


By MICHAEL NEUBARTH 


ome closer. Don't let anyone see,” he whispered, hud- 
С dling over his attaché case on the table before us. 

Holding the lid low and hunching over the case to 
prevent others in the room from glimpsing its contents, 
he reached in and picked up a plastic handgun-like de- 
vice. Placing the front of the gun to a small metal disc, he 
squeezed the trigger: A number appeared on a tiny LCD 
screen on the back of the gun. “That number tells you it’s 
authentic,” he said. “If no number appears, it’s counterfeit.” 

The man giving this cloak-and-dagger demonstration 
was David Johnson, a marketing representative for Al- 
lied Corp. The occasion was the Technology Task Force 
meeting at the International Anticounterfeiting Coalition's 
annual conference in New York. Gathered were represen- 
tatives of companies that manufacture systems designed 
to combat counterfeiting. 

The new anticounterfeiting industry, whose representa- 
tives attended the conference, is taking off. The reason: 
Counterfeiting has become a serious problem. Spurred on 
by the potentially huge profits to be made selling phony 
products, counterfeiters are forging everything: jeans, cos- 
metics, records, tapes, credit cards, rail passes, stock cer- 
tificates, auto and aircraft parts, drugs, medical supplies, 
computers, and Cabbage Patch dolls. On the corner of my 
office building on Madison Avenue men sell look-alike 
“Gucci” and “Cartier” watches and “Porsche” sunglasses. 
Many people knowingly buy these name-brand imitations, 
purchasing an ersatz status item at a bargain price. 

Buying a bogus watch may be harmless, even fashion- 
able. But counterfeit products like aircraft parts, drugs, 
and auto parts can be dangerous. A pilot was killed in a 
helicopter crash caused by an inferior counterfeit part in 
California, and 15 people died when a bus went off a cliff 
in Canada because of faulty counterfeit brakes. A ship- 
ment of counterfeit birth control pills caused at least one 
woman to become pregnant, and induced bleeding in oth- 
ers. It's a big money issue, too: Manufacturers in the U. S. 
lost an estimated $10 billion to $60 billion last year. 

With counterfeiting rampant, many companies are in- 
vesting in anticounterfeiting systems, and many more are 
looking into them. And, with a new multi-million dollar 
business thus created, companies all over the country are 
scrambling to find new high-tech ways of spotting fakes. 
It’s a highly competitive business, which accounts for the 
secrecy of the demonstration described above. It’s also a 
business that is developing a wide variety of ways of de- 
tecting counterfeits. Some systems need only the human 
eye as detector, while others require expensive scanners 
to tell the genuine from the counterfeit. 


Unduplicability is the key 


Counterfeiters today are capable of making convincing 
look-alike imitations, or knock-offs, of almost any prod- 
uct. The key to protecting a genuine product is to devise a 


labeling method too difficult or expensive for a counter- 
feiter to copy. Once you've spotted the fakes, you have a 
chance of finding the source and stopping the flow. 

For example, several years ago the well-known jeans 
maker, Levi Strauss & Co., found that counterfeit Levis 
were beginning to be a problem. After evaluating a num- 
ber of systems, the company chose one from Light Signa- 
tures, in Pasadena, Calif. Light Signatures had developed 
an ingenious system based on the principle that no two 
things in nature are exactly alike. A high-intensity beam 
of light is shone through a section of a paper label. A 
detector on the other side can see and analyze the shadow 
of the paper’s unique fiber pattern. This pattern thus be- 
comes a “signature”—similar in principle to a fingerprint. 
The label’s shadow is electronically translated into a wave 
pattern, which is converted into digital data, which is 
finally expressed as a number. The number is then printed 
on the label. To verify a label, a light beam again is passed 
through it to get a wave pattern. Then the label is fed 
into a machine that reads its number and deduces a wave 
pattern. The two waves are compared, one on top of the 
other, in the machine. If the two patterns don’t correspond, 
the label is counterfeit. 

Levi Strauss began putting coded labels on jeans in 1982. 
A tag on each pair of jeans asked the customer to send in 
the label and give information about where he bought 
the pants. The company also asked some distributors to 
clip a sampling of the labels and send them to the com- 
pany for analysis. A short time later fake labels began to 
show up from the Southeast and Ohio. Levi Strauss moved 
in, working with the local authorities (counterfeiting goods 
became illegal in 1984), and stopped the counterfeiters. 

Levi Strauss, like most other companies, refuses to give 
many details of the operation. But the effort apparently 
worked, and the company is still using the system. “Four 
years ago,” says Peter Phillipes, the company’s general 
counsel, “there were outbreaks from time to time. Now 
there are none.” 

Light Signatures contends that just putting a system 
into operation often helps. “For some reason, when they 
[counterfeiters] know we can spot them, they stop doing 
it,” says Paul Luxion, Light Signatures’ director of gov- 
ernment systems. 

All anticounterfeiting systems do basically the same 
thing: label a product so you can tell it’s authentic. The 
difference among the systems lies in how they do it. Most 
of the methods were developed as spinoffs of technologies 
already in existence at large corporations. 

This is the case with the tag in Allied Corp’s TruTag 
system, described in the beginning of this article. A man- 
ufacturer can simply include one of the coin-sized discs in 
each unit he wants to be able to identify later. Such a tag 
could be sewed up inside a doll, for example, sealed in a 
small bottle of prescription drugs, or molded into a piece 
of plastic in almost anything. 

Continued 
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On-the-spot verification is possible with Allied Corp.’s 
TruTag system. The 1-lb. scanner excites a coded metal 
tag, and the number shows that the product is authentic. 


ee 


Vericodes, which may be “the bar codes of the future,” are 
applied to products by ink or laser etching. The coded 
blocks can be made as small as a fraction of an inch. 


The TruTag system evolved from research the company 
had been doing for years. “The system is a spinoff of met- 
allurgical research,” said Allied’s Johnson. “It took ten 
years and a hundred million dollars to develop.” 

Company officers are cagey about the nature of the tag 
but Johnson provided some information. “The metal the 
tag of is made is the key to the system,” he said. “It’s an 
exclusive alloy, a synthetic metal that’s not found in na- 
ture. It’s difficult to make—an involved process. We can 
barely make it ourselves.” 

To see whether an item is genuine, you hold the 
handgun-like scanner next to the item and press the trig- 
ger. The device generates a low-frequency (below 100 kil- 
ohertz) electromagnetic signal. A genuine tag inside the 
object will be activated in a method the company won't 
describe, and will return a signal to the scanner. Each 
tag can be coded with a four-digit number. If the micro- 
processor in the scanner detects a genuine signal, the num- 
ber appears on the display. If it doesn’t, the item is phony. 

So secretive are the companies in the business that Al- 
lied won't say who uses the system. “Our customers don't 
want us to tell their name or industry,” says Johnson. 

Not all anticounterfeiting systems require high-tech de- 
tectors or analyzers. Many require only the detector we 
all have: the human eye. Some of these systems have ex- 
isted for many years. For example, American Bank Note 
Co. has been printing currency since 1795. Today it prints 
money for 74 foreign countries, along with a wide variety 
of documents and securities that must resist counterfeit- 
ing. The company has developed a variety of methods of 
protection, including ultra-small microprinting—hard to 
duplicate—and a method of printing letters so they’re vis- 
ible only at certain angles—a process called Latent Image. 

About five years ago, ABN acquired the technology and 
exclusive rights for putting holograms on documents for 
security purposes. It’s a highly complex process that re- 
quires expensive equipment. A hologram is created by re- 
flecting laser light off an object onto a photographic plate. 
The laser beam is split, with half the beam going directly 
onto the plate and the other half reflected by a mirror, 
through a lens to the object, and then onto the plate. The 
plate records the light-interference pattern of the two 
beams, creating a three-dimensional image. High-powered 
lasers, precision optics and alignment devices, and ultra- 
stable tables are needed to generate a quality hologram. 
ABN’s holograms are made in a dust-free laboratory in 
which temperature and humidity are precisely controlled. 
Plates are coated with an almost grainless gel ABN de- 
veloped to produce extremely fine-lined images [“Holog- 
raphy—Out of the Lab at Last,” PS, March '84]. 

Once the master image is made, the holograms are re- 

[Continued on page 125] 


A roll of shimmering Polaproof labels 
(above left), which are thin polyester 
sandwiches of tiny lenses and colored sit pass (center) and a Thorn-EMI video 
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lines, are shown on two of the prod- 
ucts they protect: an L.A. Rapid Tran- 


package (right). The labels' unique op- 
tical effects are destroyed if the labels 
are tampered with or removed. 


The Eltec, European Ford’s auto-electronics 
test-bed, sports an array of computer-con- 
trolled features that includes everything 
from an electronically optimized engine to a 
sun roof that shuts itself when it rains. 


By DAVID SCOTT 


Eltec, is really in the chips... computer chips, that 
is. Short for Electronic Technology, the Eltec's Brit- 
ish, German, and Italian designers seem to have made a 
special effort to cram in every microprocessor-regulated 
device they could fit under its slippery, aerodynamic body. 

The Eltec's microchip-controlled power plant—an exper- 
imental 1.3-liter, 80-hp overhead-cam four—uses fuel in- 
jection and is said to give the Escort-size car about 42 
mpg in city driving. Each lean-burning cylinder has three 
valves (two inlet, one exhaust). 

Ford's EEC-IV central microprocessor controls sliding 
induction manifold inlet pipes that lengthen to provide 
good low-speed torque and shorten to give maximum power 
at higher speeds. Combustion is further enhanced by au- 
tomatic selection of dual air-intake ports in the cylinder 
head. One port closes at low speeds or medium loads, when 
high charge velocities boost combustion efficiency, and 
opens only when higher fuel flow is needed at full power. 
A microcomputer also optimizes fuel delivery and igni- 
tion timing in each cylinder. 

Even engine cooling is regulated by the Eltec's elec- 


E urope's latest automotive research vehicle, Ford's 


computer car 


Slippery-bodied Ford Eltec employs microprocessors to con- 
trol engine performance and cooling, transmission ratios, 
wheelspin, suspension, and even a louvered sun roof that 
shuts at the first drop of rain. Dashboard (above) adjusts 
with the steering column for better vision through the wheel. 
Note the use of gauges rather than electronic displays. 


tronics. The water, which is largely in the cylinder head, 
is pumped from the radiator at a speed determined by a 
computer that monitors water temperature. Twin electric 
fans are controlled in the same way. This arrangement 
makes the radiator 30 percent smaller than the Escort's 
so that it fits in a duct below the bumper. The cooling 
system permits the engine to reach normal running tem- 
perature rapidly, cutting fuel use and emissions. 

The research car's electronic throttle control ties in with 
its anti-wheelspin and four-wheel anti-lock braking sys- 
tems. Sensors measure the rotational speed of the driven 
front wheels. If a wheel starts to spin too rapidly, the com- 
puter alerts a servomotor to back off the throttle and si- 
multaneously triggers another servo to increase braking 
pressure on that wheel. 

The transmission is Ford's continuously variable CTX. 
This belt-and-pulley unit adjusts to satisfy the driver's 
demands at the most efficient engine speed. It has two 
drive modes—Economy and Power—which vary the pro- 
grammed stepless ratio changes. 

The Eltec's suspension system also received the elec- 
tronic treatment. Computers control auxiliary air springs 
to vary handling characteristics, as well as ride height, 
according to load and driving conditions. 05 
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By RICHARD LAYNE 


hat I like best about my hot- 
W water heater is that it works 

all the time—even when I'm 
out for the evening or loafing around 
the house. A storage heater's devotion 
to duty, however, is not without its 
price. 

In a home, a storage tank is second 
only to a space heater in its appetite 
for energy. To keep 50 gallons of water 
hot 24 hours a day—during which 
time the average family draws less 
than an hour of hot water—typically 
costs about $200 for gas and $450 for 
electricity annually. Worse, a quarter 
of that is wasted in standby losses, the 
dissipation of heat through the tank's 
jacket. 

Ready to dump your storage heater? 
Now there's another route to hot water: 
tankless water heaters. Hook up an 
electric or gas (liquefied-propane mod- 
els are available) unit to your hot- 
water line, turn on a faucet, and you'll 
get a never-ending supply of hot water 
—instantaneously. As soon as water 
enters the heater, flow sensors switch 
on the gas burners or copper heating 
coils. The generated heat is absorbed 
by the water, and the temperature 
boost can reach 90 degrees F. Shut off 
the faucet, and you turn off the heater. 

You can use tankless heaters in sev- 
eral ways. You can substitute a pow- 
erful tankless unit—or a series of 
smaller units—for a storage heater. 
New modulating units even let you set 
the heated water's temperature. (These 
models also make an ideal comple- 
ment to solar-heated hot-water sys- 
tems—what the sun can't do, the heat- 
ers can.) Or you can turn down the 
tank's thermostat and supplement it 
with a point-of-use heater for the dish- 
washer. You can also install a self- 
heating shower head that connects to 
the cold-water line (see the cutaway 
on the opposite page). In any case, 
you'll cut your hot-water heating bill 
and save your pipes and tank from 
corrosion caused by water heated to 
greater than 120 degrees. 

Wasted energy isn't the only reason 
for giving your storage tank the heave- 
ho: Water temperature is another. 
Most storage-tank heaters maintain 
water between 150 degrees and 180 
degrees—too hot for anything but a 
dishwasher, which requires water at 
140 degrees. Showers run about 105 
degrees and hand washing about 98 
degrees, so for these you have to mix 
in cool water to bring down the tem- 
perature. That's energy wasted. “Why 
should a dishwasher dictate bath- 
water temperature?" asks Robert Rus- 
sell, of Chronomite Laboratories. 

Capacity is a hot-water tank's only 


saving grace—it can supply a shower, 
a dishwasher, and a couple of faucets 
simultaneously. Once drained, how- 
ever, it's slow to recover. A 50-gallon 
gas heater takes an hour to refill its 
supply of 150-degree water, and an 
electric heater takes two hours. 
With a tankless heater, you can ad- 
just the water temperature to suit the 
task. At the heart of a tankless heater 
is a heat-transfer mechanism. Ground 
water, usually at 50 degrees, enters 
the unit and trips a flow sensor. If the 
flow is high enough— most models re- 
quire about 1⁄2 gallon per minute (gpm) 
for activation—a sensor turns on the 
burners or water-immersed copper 


In a gas tankless heater, water absorbs 
heat as it snakes around the heat ex- 
changer. New modulating units feature 
a thermostatic gas valve that adjusts 
the gas flow to the burners to keep 


heating coils, and the heat is trans- 
ferred to the water. As long as the fau- 
cet stays open, the heater fires up the 
water—endlessly. 

The first tankless heaters available 
in the United States (they’ve been 
standard in Europe for the past 70 
years) were fixed-heat-output models 
["Tankless Water Heaters,” PS, Feb. 
'82]. These were designed to always 
deliver their full complement of heat 
to the circulating water when you 
turned on the faucet. 

In these models, the higher the 
water-flow rate, the cooler the exit- 
ing water. Reduce the flow, and the 

Continued 


water at a set temperature. In an elec- 
tric self-heating shower head (opposite 
page) cool water runs along copper 
heating coils, rises to the mouth of a 
flow-limiting tube, and exits. 
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set amount of heat has more time to 
permeate the slower-moving water. At 
a 1-gpm draw, typical of a bathroom 
faucet, a heater will boost water tem- 
perature as much as 90 degrees. You've 
got to blend in cold water to suit. In- 
crease the demand, either for a dish- 
washer fill (1.5 gpm) or a low-flow 
shower (2 gpm), and the water tem- 
perature nose-dives. 

New modulating heaters (see illus- 
tration) ignore flow rate—to an ex- 
tent. They can limit the heat input, 
80 you can set the exiting water's tem- 
perature. Dial in an outlet water tem- 
perature of 130 degrees, for example, 
and that's what you'll get—up to about. 
2 gpm of water flow. 

"Modulating heaters can turn the 
heat supply down, not up," says Ste- 
ven Steiner, an engineer at Thermar. 
“A thermostatic sensor at the bottom 
of the heat exchanger controls a bel- 
lows. This alters the pressure on the 
diaphragm valve controlling the gas. 
If the water is getting too hot, the 
sensor will alert the bellows to cut 
down the gas. The gas supply can be 
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restricted, but it can’t be increased.” 
In Thermar's Homemaster Deluxe, 
for example, you can reportedly get 
an 80-degree temperature rise for 
1.9-gpm flow. Halve the flow, and the 
diaphragm valve will cut the gas flow 
to supply the same temperature rise. 
Raise the flow above 2 gpm, and the 
unit acts like a fixed-output heater: 
The burners open up completely, and 
flow rate again governs temperature. 
"The bonus of a modulating unit 
is that you don't have to wait until 
you're drawing water at two gallons 
per minute or more to get low-temper- 
ature water," says Pierre Moffroid, 
president of Controlled Energy Corp. 
Energy saving varies, depending on 
the installation. You could save more 
by replacing a storage tank with a 
tankless heater than by keeping the 
tank and using a tankless booster. 
While tankless heaters can be more 
expensive than storage models (see 
table), which range in price from $100 
to $400, payback can be fast. 
The Department of Energy figures 
that a family of four uses 64.3 gal- 


lons of hot water a day. For 48- to 
55-gallon gas heaters, the operating 
cost typically runs between $176 and 
$266; electric, $406 to $526. 

Where there's no storage, there can 
be no standby loss, which is usually 
25 percent of the hot-water heating 
cost. “Tankless heaters save energy by 
not having standby losses," says James 
E. Harris, a National Bureau of Stan- 
dards engineer who has been study- 
ing tankless heaters. "And they don't 
have any flue losses, which gas-fired 
storage heaters do." 

What they do have are pilot lights, 
which Harris estimates cost about 10 
cents a day to run. Some models fea- 
ture push-button piezoelectric ignitors, 
which make turning on the pilot easy. 

Manufacturers’ claims for annual 
savings vary widely: from $104 for 
switching from a gas storage heater 
to a gas tankless heater, climbing to 
almost $800 for installing an electric 
tankless heater (or a series of small 
units) in place of an electric storage 
tank. No independent laboratory has 
published a study. One way to esti- 
mate possible savings is to trace the 
calculations of Thermar engineers, 
who figure an annual saving of $258 
for gas and $210 for electric. Here's 
how they arrived at those numbers: 

At 80 cents a therm, a 50-gallon gas 
heater costs $1.18 a day to run, ac- 

[Continued on page 150] 


For the modulating tankless water 
heater in a solar-heating installation, 
two valves are required. The bypass 
valve diverts solar water that's hot 
enough away from the tankless unit, 
which would add an unnecessary jolt 
of heat. The mixing valve slows down 
the hot-water flow and supplements it 
with cold water from the supply line. 


deoMovie 


AUTO FOCUS 


Camcorder sales are soaring, and manufacturers are scrambling to design new lightweight, 
easy-to-use models that create high-quality pictures. But VHS-C and Beta could be tape 
formats of the past: The newest units use VHS or 8-mm tape. Which system is better? 


By WILLIAM J. HAWKINS 
Photos by Greg Sharko 


im and pull the trigger: The re- 
A: is instant home movies on 

videotape. That’s the promise of 
camcorders, those all-in-one units that 
combine a video camera with a video- 
cassette recorder in a single easy-to- 
handle package. But determining 
which model to buy isn’t easy be- 
cause there are competing camcorder 
formats. 

“The battle lines appear to be form- 
ing between VHS and a new genera- 
tion of eight-millimeter machines,” 
says Bob Ridell, General Electric Co:s 


marketing manager of audio-video 
products. Once considered too bulky 
or too low in picture quality to com- 
pete against Beta or VHS-C (a half- 
size VHS cassette that holds 20 min- 
utes of tape and requires an adapter 
to be played on a VHS home deck), 
full-size VHS and 8-mm are the two 
most common formats, offered by near- 
ly every camcorder maker. What 
happened? 

Full-size-VHS camcorders have be- 
come smaller and lighter, and 8-mm 
models, spearheaded by Sony’s intro- 
duction [PS, Sept. '85], now produce 
exceptionally good pictures. To find 
out how all that was done, I tested 


models in each format. I also spoke to 
engineers and makers of both 8-mm 
and VHS camcorders. I was surprised 
to learn that despite the format dif- 
ferences, the principal technical 
change made in these units is head 
design. But the effects have been dra- 
matically different in each machine. 
And making a choice between them 
is now extremely difficult. 


Shades of Shakespeare 


"Try it yourself," said Tom Rice, de- 
partment head of Eastman Kodak 
Co/s motion-video department, as he 
handed me the company's new 8-mm 

Continued 
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MVS camcorder at a recent New York 
demonstration. Rice pointed to a group 
of performers in front of us: seven 
Shakespearean dancers dressed in 
17th-century clothing, complete with 
instruments of the era. As they danced 
and sang, I pressed the camcorder's 
"Record" button. 

Using the camera was a snap. І 
could zoom in on the shot, fade in and 
out of the scene, or vary intensity with 
only minor movements of my fingers. 

Most recording controls are under 
the fingers of the right hand, so I could 
find them quickly and easily by feel. 
At the moment, however, the most im- 
portant control to me—after 10 min- 
utes of 17th-century music—was the 
"Stop" button. 

Rice then connected the camcorder 
to an audio-video system for playback, 
and the colorfully clad performers 
I taped served as a convincing dis- 
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** NC will have a special 1-hr. VHS-C model shortly 


play of the recording system's quality: 
Color, brightness, and sharpness were 
excellent, not at all like the poor 
images I'd seen from early 8-mm 
camcorders. 

“Eight-millimeter camcorders had 
the built-in advantage of small size," 
said Rice. “But it wasn't easy getting 
that image quality. It meant beating 
a lot of problems" He then stopped 
the tape, ejected the cassette, and held 
it up. “Particularly this one.” 

The 8-mm cassette is small, just 
slightly larger than an audio cassette. 
The quality of a video recording de- 
pends on the amount of information 
stored on a tape. More storage can be 
obtained by increasing the width of 
the tape (something an 8-mm designer 
would be loath to do), or by increas- 
ing tape speed so information can be 
spread down the tape. But that would 
result in an unacceptable loss in re- 


cording time. The alternative cure, to 
pack a denser video signal on the cas- 
sette, was more difficult. 

*First we had to change from the 
usual oxide formulation to an all-new 
metal-particle tape," said Rice. "It's 
virtually pure iron held in place with 
a binder" Because of the high iron con- 
centration, information can be packed 
much tighter for a better recorded sig- 
nal. Even assuming that creating a 
flexible iron tape was easy, that caused 
another problem. “It could rust,” Rice 
said. "So the final formulation had to 
be specially treated to protect the tape 
from oxidizing in use.” 

To use the tape, new recording heads. 
were required. "The original heads 
were ferrite," Rice told me. "The new 
eight-millimeter gear uses amorphous 
heads, which accept much higher re- 
cording currents.” With these, a strong- 
er signal is recorded, so there is less 


Anatomy of a camcorder 


Little space is wasted in this 8-mm Canon camcorder, a careful blend of intricate optics and electronics. 


video noise, or snow, particularly on 
a color image. 

“We're not talking about a simple 
off-the-shelf replacement of heads," 
added Rice. “With everything smaller, 
all manufacturing tolerances become 
much tighter. Tracking accuracy has 
to be within one or two microns. That's 
like two wavelengths of light. Doing 
it in the lab is one thing; doing it in 
millions of production units is quite 
another.” 

Although picture quality is most 
important in a camcorder, 8-mm 
backers are stressing that audio re- 
production should also be considered. 
Rice replaced my videotape with an- 
other and again pressed the “Play” 
button. No image appeared on the 
screen, but the speakers thundered, 
filling the room with music. 

“That’s a stereo digital recording,” 
said Rice. “Besides video recording, 
eight-millimeter systems are capable 
of being used as a digital audio tape 
recorder, and each cassette holds up 
to twelve hours of music. Try that on 
a VHS machine.” 


VHS compatibility 


“We're appealing to people who are 
comfortable with VCRs,” says Bruce 
[Continued on page 1401 


VHS vs. 8-mm format 
VHS VIDEOTAPE 


CONTROL TRACK NECK. 
TAPE TRAVEL 


TAPE PATH 


8-mm VIDEOTAPE 


DIGITAL- 


VHS and 8-mm camcorders use a spin- 
ning head drum to record video on he- 
lical tracks. For audio, VHS uses a 
separate head. In video mode, 8-mm rec- 


ords a single audio channel mixed 
with the video; one-sixth of the video 
track is for digital stereo. In audio 
mode, all tracks are for digital stereo. 
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This annual special section usually focuses on outdoor projects like the one below. But 
early spring is also a time for sprucing up your home's interior, after the winter blahs. So 
here’s a 13-page cluster of features to keep you busy indoors and out. 


0-phase inside- 
sun deck 


By PHIL McCAFFERTY 


to match its real-estate listing: 

“3 BR ranch, att dbl gar, patio.” 
But when I hopped around back, that 
“patio” proved to be the typical bad 
joke of most developments. The only 
access to it was the garage's back door 
(top right photo, next page). Inside, 
the home’s major drawback was a 
cramped, dark dining room. Before 
putting down earnest money, the pro- 
spective home buyer asked me to pro- 
pose an addition that would make the 
home attractive for entertaining. 


F rom the curb, the house seemed 


INTERIOR 


Two-phase cost spread 


| First Year: 
| Basic addition 
Patio-door access | Pass-through casement 


Second Year: 
Windows all around 


Deck | Finished ceiling 
Screening Paneling 
Floor tile Lattice skirting 
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Tacking a room onto the kitchen/ 
dining wall and adding an open deck 
would go far in that direction—but it 
would also block two foundation win- 
dows that brought light and air to the 
basement. The solution? Float the ad- 
dition above them, leaving access 
through the crawl space beneath. 

The other problem was financing, so 
we designed the addition to be com- 
pleted in two stages, as shown in the 
table at lower left. This spreads costs 
over two summers while providing in- 
stant amenities with Phase I. By care- 
fully framing the enclosed porch to 
take standard window sizes, you can 


PHASE П 


wrap it in screening for this coming 
summer, then add the glazing next 
year, or whenever the budget allows. 
If you match the siding and roofing 
to the existing house, the add-on will 
look like part of the original design. 
The open deck was easy to erect, 
thanks to Wickes Lumber's new 5/4 
radius-edged, pressure-treated Deck 
Plank lumber, with precut components 
and plans. We also used the compo- 

nent railing system from Wickes. 
For this project's first summer, we 
built the enclosed porch and open 
deck, and replaced the existing slider 
Continued. 


All-too-typical back stoop 
from the attached garage 
(above) meets a useless 
patio slab—this one even 
ks access to kitchen and 
ing room (windows at 
right). First-phase addi- 
tion, left, adds a screened 
porch and open deck. Last 
phase, on facing page, pro- 
vides a sun room. 


H Floor joists span 2 x 12 
bolted to the house. and a 
beam supported by posts. 
Posts and 4 x 12 head- 
ers on a plywood platform 
support the roof framing. 
New room is now under 
shelter, so the window is 
replaced with a patio door. 
B Three support posts are 
added, and the open deck 
is framed; header is nailed 
across trimmed joists. 

B For Phase II, windows 
replace screening. 
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with Peachtree's hinged-panel patio 
door for direct access from the dining 
room. We covered the porch floor with 
a frost-free ceramic tile. 

The following year, the first step was 
to replace the screening with storm- 
screen window units. We then added 
light-colored paneling and ceiling tile 
and replaced the double-hung kitchen 
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window with a casement that becomes 
a pass-through for serving refresh- 
ments. Since this porch is still the only 
source of daylight for both kitchen and 
dining room, we kept its furnishings 
bright. We might even add a skylight 
later. If your new sun porch happens 
to face south, you'll benefit from solar 
gain as a bonus. Hs 


PARTICIPATING MANUFACTURERS 

The following products were chosen by PS for this project: 
Armstrong World Industries, Box 3001, Lancaster PA 17604 
(fissured ceiling tile); Charmglow Products, Box 310, Bris- 
tol WI 53104-0310 (barbecue grill); Color Tile, Box 2475, 
Fort Worth TX 76113 (frost-proof ceramic tile); Masonite 
Corp., Box 311, Towanda PA 18848 (Royalcote Woodfield 
chestnut paneling); Peachtree Doors, Box 5700, Norcross 
GA 30091 (Prado hinged patio door, casement window); 
Samsonite Furniture, Box 189, Murfreesboro TN 37130 
(Body Glove in Buttercream "n Blue fabric); Wickes Lumber, 
Box 2030, Vernon Hills IL 60061 (Deck Plank) 


DRAWINGS BY CARL DE GROOTE 


laundry 


You can create a laundry 
room in a nook or closet, 
or reclaim space in the utility 
room, with stacking wash- 
ers and dryers. Some newer 
models handle full-size loads. 


By V. ELAINE GILMORE 


here would you like to have 
Wie: laundry room? In the 

bathroom? In a hall near the 
bedrooms? In the kitchen? Such con- 
venience has become easier now that 
manufacturers are introducing clev- 
erly designed top-loading washers and 
dryers that handle large loads and 
stack without a rack. Your only limi- 
tations: access to utility and plumb- 
ing lines, and an outside wall through 
which to vent the dryer. 

Building-in these stacking machines 
requires only simple framing topped 
with wallboard or plywood, as you can 
see in the sketch. The full-size Maytag 
pair shown needs a 27%-inch-square 
floor space. (Note how the base of the 
dryer is angled to give access to the 
top-loading washer.) Speed-Queen 
also has a full-size stacked set, and 
many companies offer compact stackers 
with front-loading washers. 

If you build-in a washer and dryer, 
you may want to add storage space or 
provide for other activites. For exam- 
ple, what had been a utility room was 
transformed, as the top photo shows, 
with the addition of an exercise and 
entertainment area. 


While clothes wash, you can exercise, 
listen to music, or watch TV in this 
handsome multipurpose room (above). 
Stacking machines freed floor space. 


Washer-dryer can be put in a closet 
(above right). When machines are not 
in use, an elegant tambour door closes 
to conceal them. Bathroom (right) is a 
convenient place for a laundry. Dimen- 
sioned sketch shows how to build-in 
Maytag pair; their price is comparable 
with Maytag’s other top-line machines. 
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Knockdown fasteners form sturdy joints that 
can be assembled and taken apart easily 
—without wear and tear. You can use these 
clever fasteners to build tables, bed frames, 
shelves, and cabinets. For some jobs they may 
even be better than conventional fasteners. 


By PHIL McCAFFERTY 
Photos by Greg Sharko 


0, it’s not time to throw away your dowels, nails, 
N nuts and bolts, or screws—yet. But if you're plan- 

ning to build projects that are easy to take apart, 
store in a tight spot, and reassemble, then a variety of 
knockdown fasteners will come in handy. 

These clever devices offer a fast, sturdy method of form- 
ing secure joints that fit together and come apart in inge- 
nious ways—without wearing out the hardware or the 
holes. But that isn’t the fasteners’ only asset. 

Building with knockdown devices may be faster than 
using screws and glue for some projects. Knockdown fur- 
niture is typically built with easy-to-make butt or over- 
lapping joints rather than complicated and time-consuming 
mitered and dadoed joints. That also makes figuring part 
dimensions easier because you don't have to consider the 
depth of complicated joints. Also, you can sand and finish 
the parts before assembly: It's easier and faster to sand a 
flat board than one with joints cut in. 

Second, with a knockdown joint the wood is free to swell 
or contract without being damaged. In conventional fur- 

Continued 


H Here are two shortcuts in assembling cabinets. To secure 
the plastic connector from Constantine (right), push the two 
slotted mating pieces together, then insert a steel wedge 
bar into the slot. Remove the bar, and the joint comes apart. 
In a like device (left) from The Woodworkers’ Store, a metal 
locking clip slides over plastic blocks to hold them fast. 
Hanger bolts (top) from Constantine can be dressed up 
with crown-head nuts (bottom) for indoor furniture. The 
threaded nut (middle) takes a machine screw and is mounted 
Vis to Ya in. below the surface. To hide the screw head, use а 
cover plug. The nut is available from Armor, Craftsman, 
DRI, Trend-Lines, Woodcraft, and The Woodworkers' Store. 
El To install Jawbolt (from Jaw Mfg.), drill the mating pieces 
and tap in the assembled bolt. A few turns with an allen 
wrench flares out the anchor. 

Knockdown sawhorses cut workshop clutter. A 2-in.-high 
plastic model from Sears, Trend-Lines, and Woodcraft holds 
a 2x4 flat. The two-piece sawhorse is bolted together; to dis- 
assemble, unscrew the wing nut. A stamped-steel version 
from Constantine holds a 2x4 on edge. 
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niture, a joint locked up with glue can’t give and can crack 
from excessive swings in temperature and humidity. 

You don't have to sacrifice looks to use knockdown fas- 
teners, either. You can hide some fasteners in blind holes. 
Others, such as the joint connectors shown in photo 1, fit 
inside the project. Often those that can be seen are unob- 
trusive, or can be hidden with decorative caps. You are, 
however, limited in your design options. A basic rule: Sim- 
ple is better. I recommend using knockdown fasteners for 
straightforward projects like chairs with flat sides, shelves, 
bed and sofa frames, rectangular cabinets, flush cabinet 
doors, simple legs, and flat panels. 

Keep in mind that not every joint in a knockdown piece 
must use a knockdown device. For example, narrow stock 
can be glued up into panels for drawers that won't be taken 
apart, even though they'll be in a knockdown cabinet. 

There are a few dos and don'ts for knockdown hard- 


В Connector bolts with cap nuts from The Woodworkers’ 
Store are ideal for connecting the sides of adjoining cabi- 
nets and for fastening cabinet sides to interior vertical sup- 
ports. The flathead bolts come in two lengths for connections 
from 1*4 to 2% in. thick. 

В To install this rugged bed-rail fastener from The Wood- 
workers' Store, inlay one piece on the bed rail, the other 
on the bed post. For bed frames, there are also knockdown 
surface-mount corner fasteners from Armor, Craftsman, and 
Woodworker's Supply. Bed-rail fasteners can also be used 
on chair and sofa frames. 

For hidden hardware, use the invisible plug and socket 
connectors from The Woodworkers' Store—they fit into 
blind holes. To connect them, push the joints together. In 
the Elite fitting from The Woodworkers' Store, the shaft is 
threaded into a blind socket that's pushed into a hole. The 
other end fits into a cammed disc that turns to lock. 

А Tite Joint fasteners from Craftsman and The Woodwork- 
ers' Store apply even pressure for assembly of counter tops, 
wood panels, and furniture. To tighten or loosen the fas- 
teners, insert a small supplied rod in the ball nut and turn. 
There's also a special drill bit and drill guide. 


ware. You must be exact when lining up the mating com- 
ponents of a fastener. There are several ways to accomplish 
this. For bolt-type fasteners (see photos 2 and 5), align 
and clamp the wood pieces together, then drill through 
both parts. If the hole in one piece needs to be enlarged to 
accept the hardware, as it does for threaded nuts (see photo 
2), unclamp the pieces and redrill. If you're sinking blind 
holes, drill one member first. Then use dowel centers to 
transfer the layout to the mating part. If you're working 
with hanging devices like shelf brackets (see photo 11), 
fasten one of the mating components to the wood. Then 
hold it to the mating surface and carefully mark the loca- 
tion of the hardware's side and end. Finally, drill the holes 
and fasten the remaining hardware piece. 

The don'ts are simple but crucial. Don't be stingy with 
the number of devices you use. On a wide-railed, heavy 
water-bed frame, for example, use two bed-rail fasteners 


El Lag screw (top) is available in 1'2- and 2-in. lengths. The 
flat head can accept a decorative brown cap. To install the 
cross-dowel bolts (bottom), use a screwdriver to turn the 
slotted threaded dowel so it can accept the bolt. Both fas- 
teners are from The Woodworkers' Store. 

M Knockdown fasteners аге a boon to the theater, where 
bulky scenery is used repeatedly and storage space is tight. 
One stage-struck device is the Brooks Fastener System, from 
Theatrical Warehouse. To install it, drill four holes for the 
two identical plastic pieces. Secure them and slide the pin 
in, and you've formed a tough right-angle joint. 

Ш Неге are three ways to hang wall units, cabinets, or 
shelving with knockdown fasteners from Constantine and 
The Woodworkers' Store. The taper connector (left) comes 
in 4- to 6-in. lengths. The two parts of the hanger (center) 
interlock with the help of a slightly raised tongue. The fas- 
tener is only % in. thick when mounted. The hardware at 
right uses protruding screws to hook into a mating surface. 
IB For knockdown furniture legs, use nut plates available 
from Craftsman and The Woodworkers' Store. Ready-to- 
use commercial legs have mating fasteners installed. If you 
make your own legs, use %в-іп. hanger bolts for fasteners. 


on each corner. And don't skimp on the screws that fasten 
the devices in place. Use the longest screws appropriate, 
and be sure they are driven into sound material. Finally, 
don't subject the piece to excessive loads. Knockdown fas- 
teners may not be as strong as conventional fasteners, so 
it's good practice to protect them from stress when possi- 
ble. If a cabinet top will carry a load, for example, make 
the top overlap and rest on the sides rather than have the 
sides overlap the top. Another option is to use cleats and 
aligning blocks for support. 


SOME SOURCES OF KNOCKDOWN FASTENERS 

Armor Products, Box 445, East Northport NY 11731; Constantine, 2050 Eastchester Rd., 
Bronx NY 10461; Craftsman Wood Service Co., 1735 W. Cortland Ct., Addison IL 60101; 
DRI Industries, 11100 Hampshire Ave. S., Bloomington MN 55438; Sears, Roebuck and 
Co., Sears Tower, Chicago IL 60684; Theatrical Warehouse, 1108 Quaker St., Dallas TX 
75207; Trend-Lines, 375 Beacham St., Chelsea MA 02150; Woodcraft Supply Corp., Box 
4000, Woburn MA 01888; The Woodworkers’ Store, 21801 Industrial Blvd., Rogers MN 
55374; Woodworker's Supply of New Mexico, 5604 Alameda N.E., Albuquerque NM 87113 
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By WILLIAM J. HAWKINS 


inside floor: Grab a panel, drop it 

in place, and move on to the next. 
However, Deck Squares are larger, and 
the covered area is usually outside 
your house. 

Create a new patio with the squares, 
or use them to cover an existing slab 
that’s cracked or pitted. “Install a new 
walkway,” says Ken Woodfill, sales 
manager for Ajax YardWorks, maker 
of Deck Squares (3325 Ferguson Rd., 
Fort Wayne, Ind. 46809). “Make a 
planter, or refinish the concrete floor 
in your basement.” If that sounds like 
there's a lot left to your imagination, 
you're right. That's one of the main 
advantages of Deck Squares. 

The slatted squares come preassem- 
bled in two sizes—two or three feet 
square—and are pressure treated for 
a 20-year lifetime with no additional 


| t's almost like laying tiles over an 


Flower planter is easily assembled 
using four Deck Squares and 1x4 
trim pieces. Use exterior ply for the 
shelf; its height in the box depends on 
the size of the shrub. Multiple plant- 
ers can be grouped as shown at right. 
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Play patio parquet 
with drop-in-place 


eck squares 


Cracked slab? No patio at all? The cure is easy: Cover the 
area with pre-built Deck Squares. You just drop the squares 
into position and nail them in place. 


finishing. To cover an old slab, you 
merely lay the squares on top of the 
concrete surface. If there's an overlap 
at the slab edges, trim the Deck Squares 
to fit. To hold the squares in place, 
nail a 1 x2 finishing strip around the 
perimeter. 

If you wish to extend the squares 


past the slab, add support joists as 
shown in the drawing below. Place 2 x 
6s (for an average-height slab) around 
the slab's perimeter, and use these 
boards as the anchor points for the ex- 
tension joists. The joists are placed in 
a 24- or 36-inch on-center grid pattern 
(depending on the size of the squares 


you choose); Deck Squares are placed 
on top and held with 24-inch galva- 
nized nails. 

Similarly, a grid pattern of joists is 
used to create a new patio. (Ajax sup- 
plies a grid planning sheet.) Once the 
joists are installed, the first square is 
nailed in place at one corner. The edge 
of the square should cover only half 
the width of the next joist, allowing 
room to mount the adjacent square. 
All squares are butted up tightly 
against each other; when complete, 
a 1x4 finishing strip is added around 
the perimeter. 

For walkways, a simpler grid pat- 
tern is used. However, as shown in the 
photo at left, steps or different levels 
can be added by changing the joist 
height in certain areas. 

Although Ajax originally designed 
the squares for decking, there are lots 
of other uses. For instance, four Deck 
Squares nailed together as a box make 
the planter shown. Four squares 
mounted on a base of tiered risers 
make a patio coffee table. The table 
can be surrounded with benches made 
of Deck Squares that are supported 
by a frame of 26s with 2x4 legs. 
Squares can even serve as a cover for 
a sandbox, as shown below. The box 
is made of 2x 105 with an exterior- 
plywood base. (Be sure to drill a few 
drain holes for water in the base.) 

Raised decks can be enclosed with 
squares mounted along the sides. With 
the addition of hinges and locking 
hardware, some squares (or groups of 
squares) become access doors: Now the 
clutter of yard gear you stow under 
the patio won't be seen. 

Deck Squares are available through 
local home-improvement stores. A two- 
foot square is $10; three-foot, $17. 


Before and after: Slab patio above 
was covered and extended with Deck 
Squares for the result at right. Added 
touches: Deck Squares table and sand- 
box with cover. Patio designs can have 
different levels or steps and need not 
be rectangular. At top, a step is added 
to the walkway by increasing the joist 
height. A cut and re-cleated square cre- 
ates the angle above the step. 
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TIPS FROM A PRO— 


8 elegant edges from 


layered 
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IMPROVE YOUR HOME 


By A. J. HAND 
Photos by the author 


years, those dark, unsightly 

along counter-top edge 

have been the price you 

paid for the convenience and dura- 
of plastic laminates. Save for 

is drawback, laminates provide one 
of the easiest routes to a professional- 
looking woodworking project. Simply 
glue and screw together a few pieces 
of particleboard to form a core, and 
cover it with laminate: You can rap- 


edge- 
seam outlines to mar the effect. Now 
things have changed. New laminates 
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a... ‘ 
W: 


with full-depth color and no dark back- 
i it possible to produce work 
cker than you're likely to find 
in a store [PS, May '85 
The trend toward “color-through” 
laminates, whose surface color runs 
all the way through to the rear of the 
sheet, started with Formica Corp.’s 
Colorcore. Then Wilsonart followed 
with Solicor. And now Pioneer offers 
a similar product called Pionite Melcor 
(see listing of manufacture: 
a premium for these new laminates 
though: They cost from two-and-a-half 
to three times more than the earlier 
materials. 
i the color-through lami- 
developed to eliminate 
those dark lines, thereby improving 


durability by incre 
of the wear layer of the laminate. 
Along the way, however, de: 5 
have discovered new tricks you can do 
with the color-throughs to produce eye- 
catching edge t p 
these 


ing the thickness 


bility contact cement 

g h these laminat 
Formica recommends its No. 100 or 
Wilsonar No. 500. 
of the glue line is - 
cal to a neat job, so be sure to apply a 
thin, even layer of adhesive with a 
paintbrush or solvent-resistant roller. 
Also, remember that carbide-tipped 
Hs 


Edge treatments you can make 


E SELF EDGE 

The self edge is the simplest laminate 
edge treatment of all. In most cases 
you'll use the same color material for 
both the top and edge banding. For 
contrast, I used Formica Colorcore in 
Desert Beige for the top and Cloud 
Blue for the edge banding. 

The first step is to apply the edge 
banding. Put a double coat of cement 
on the edge of the substrate, allowing 
sufficient drying time between coats. 
A single coat will do for the edge band- 
ing. When the cement is tacky to the 
touch, place the edge banding in posi- 
tion. Trim the banding flush with your 
router, then fix the laminate to the top 
with a thin, uniform coat of cement on 
both surfaces. Position the laminate, 
and press it down firmly all around. 
For the neatest seams, apply extra 
pressure along the edges with a spe- 
cial edge-rolling tool, or squeeze the top 
down with a clamp and a block of 
wood to distribute the pressure and 
protect the laminate. Just tighten the 
clamp down on the block, release it, 
slide it along the edge a few inches, and 
repeat. 

‘Trim the top with a router fitted with 
a bevel-trim bit, then rub the trimmed 
edge with lemon oil to restore it to full 
color and luster. 

Hi ROUNDED EDGE 

You can produce this soft look using 
the same techniques described for the 
self edge (1). The only difference is the 


choice of the router bit used for final 
trimming. Instead of a bevel-trim bit, 
use a rounding-over bit with either a 
®зз- or V&-in. radius. Avoid using a bit 
with a radius larger than 5: in. or you'll 
cut all the way through the laminate 
and reveal the substrate. I used Dusty 
Jade Colorcore for this treatment and 
trimmed it with a %2-in. bit. 
PINSTRIPE EDGE 
This dramatic edge has a smart, con- 
temporary look, and it's almost as easy 
to produce as the self edge (1). To start, 
apply a strip of edge banding in your 
choice of contrasting color to the edges 
of your work. Here I've employed Cop- 
per Rose Colorcore. Once it is in place, 
scuff-sand its smooth face with 80-grit 
paper to improve gluing adhesion. 
Using the same color as the top, cement 
another layer of edge banding right 
over it. Here, it was Silver Colorcore. 
Now trim both bands with a flush-trim 
bit. Apply the top laminate as before. 
Finally, trim the edge with a 45° 
chamfer bit. Be sure to adjust the depth 
setting on your router to get the right 
effect: Set it too shallow, and you won't 
reveal the pinstripe. If you set it too 
deep, you may go all the way through 
to expose the substrate. It's a good idea 
to build a small mock-up of your edge 
treatment with scraps of laminate so 
you can do some test cuts on it and ad- 
just your router accordingly. 
SHADED EDGE 
This treatment gradually moves from 


a light shade at the top through ever- 
darkening bands in the same color fam- 
ily. For this sample, I started with 
Colorcore in Vanilla for the top, then 
graduated through Wheat, Sand, Gin- 
ger Brown, and Pumpernickel. There 
are several ways to achieve this effect, 
but here's the easiest: 

Contrary to normal practice, apply 
your top laminate first. Next, apply a 
strip of edge banding in the next-dark- 
er shade using contact cement. Scuff- 
sand the face of this strip, and apply 
contact cement on the next-darker 
band. Sand and glue up a third band. 
Keep this up until all the colors are in 
place, then trim with a 45° chamfer 
bit and rub the machined edges with 
lemon oil. 

An alternative procedure is to glue 
up the edge banding as a complete unit 
before cementing it to your work. This 
saves time because all strips can be 
glued at once—and all dry at the same 
time. Just scuff-sand all but the outer- 
most layer of edge banding. Apply 
cement to mating surfaces, let them dry, 
and then assemble them. 

The drawback to this technique is that 
you'll have to miter the banding units 
where they meet at corners. Applying 
the strips one at a time allows you to 
use simpler overlapping joints. You can 
also use a clear epoxy instead of con- 
tact cement. This can create very tight, 
invisible seams between strips, and it 

Continued 
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also requires great care and dozens of 
clamps. 
BULLNOSE PINSTRIPE EDGE 
Be prepared for a lot of work to cre- 
ate this striking edge. To start, deter- 
mine how many layers of laminate it 
will take to build up to the desired 
thickness of your work. I used 12 layers 
of Spectrum Blue Colorcore for this 
job, plus two layers of Spectrum Red, 
and wound up with edge banding *4 
in. thick. Note that this thickness does 
not include the layer of blue for the top. 
Once you have determined the number 
of strips required, rip them about 1 in. 
wide on a table saw. Scuff-sand all 
smooth faces to increase adhesion, then 
contact-cement the strips into a neat 
stack. True up the stack by trimming 
about % in. off both edges on your 
table saw. A good triple-chip carbide 
blade works best for cutting this stack. 
Cut the finished edge-banding stack 
to the necessary lengths, miter any cor- 
ners, and cement the pieces in place. 
Make sure to keep the top edge of the 
stack flush with the top edge of your 
work. An easy way to do this is to place 
your work face down on a smooth sur- 


face and simply slide the edge band- 
ing into position, forcing it down tight 
against the work surface. 

Once the edge banding is in place, 
install the top sheet of laminate. Then 
trim the edge—top and bottom—using 
a rounding-over bit. Here, I used a 
%-in.-radius bit, about right for the 
finished work thickness. Rub the ma- 
chined edges with lemon oil. 
CANDY-STRIPE EDGE 
The possible color combinations for 
this treatment are endless, but here I 
used a bright blend of Colorcore in 
Spectrum Red, Spectrum Blue, and 
White. The procedure is exactly the 
same as for the bullnose pinstripe (7), 
except here you finish off the edge 
with a larger '-in.-radius rounding- 
over router bit. 

CHAMFER FILLET EDGE 

This treatment puts the rich accent of 
hardwood along the edge of your work. 
If you do it as shown here, you won't 
even need to use the more costly color- 
through laminates. Conventional lam- 
inates will work just as well because 
the edges of the sheets remain covered. 

Laminate the edges and top as de- 


scribed for the self edge (1). Then take 
а %-in. ball-bearing rabbet bit and set 
it to cut a %-in. square rabbet. Make a 
test cut on a scrap of wood to check 
your settings, and then cut a rabbet 
into the top edge of your work. Impor- 
tant: If you cut this rabbet in the usual 
manner—feeding the router against the 
rotation of the bit—you will almost cer- 
tainly chip the edge banding. Instead, 
start by taking a very light cut while 
feeding the router with the bit rotation. 
In other words, feed the router from 
right to left as you face your work. This 
cut need only be deep enough to pene- 
trate the laminate. Also, don’t try for a 
full cut, or the router will dig in and 
run on you. Just make a light pass. 
Then turn around and feed the router 
against bit rotation in the usual man- 
ner to complete the rabbet without fear 
of chipping. 

Once the rabbet is cut, glue %-in.- 
square strips of hardwood into the rab- 
bet with white adhesive. Miter the strips 
at all corners. When the glue is dry, 
trim the hardwood fillet with a cham- 
fer bit. If you'd like a softer edge, you 
can use a rounding-over bit. For this 
example, I used Hunter Green Formica 
and an ash fillet. 

FORMED HARDWOOD EDGE 

This elegant edge can be created with 
any of a variety of router bits. I used a 
"classical" bit here, but an ogee, cove, 
roman ogee, or rounding-over bit will 
also give good results. To begin, glue a 
strip of hardwood (I used walnut) to 
the edge of your work. Trim it flush on 
top with a flush-trim bit. Then apply 
edge banding (Wheat Colorcore here) 
in the usual manner. Next, laminate the 
top (I used Vanilla Colorcore). Finally, 
rout the edges using the edge-forming 
bit of your choice. Finish the hardwood 
with two or three coats of tung oil. Note: 
If this type of edge becomes damaged, 
you can renew it by rerouting it with 
your bit set a fraction of an inch deeper. 


Conventional laminates can be he: 


в 


edge (top): 
1) attach the particleboard strip to the bottom of the counter-top edge; 
2) round off the edge, then apply contact cement to bonding surfaces; 
3) position the counter top on laminate, leaving enough excess for wrap, 
apply pressure, and heat the laminate to 313° F; 4) slide the assembly 
into the forming fixture (made of scrap), remove it, and trim the edges. 
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Strips of laminate for a stacked edge 
banding are laid side by side for appli- 
cation of clear cement with a brush. 


SOME MAKERS OF PLASTIC LAMINATES 

Formica Corp., 155 Rte. 46 W., Wayne NJ 07470; Pioneer 
Plastics, Div. of LOF Plastics Inc., Pionite Rd., Auburn ME 
04210; Wilsonart (Ralph Wilson Plastics Co.), 600 General 
Bruce Dr., Temple TX 76501 


Fakebusters (continued from page 104 


produced on thin metalized-plastic 
sheets by a high-pressure-stamping 
process. The holograms are then em- 
bossed onto the cards by a specially 
modified hot-stamping machine. If 
someone tries to peel off the hologram, 
the image is ruined. 

The images are unmistakable: Any- 
one who looked at a fake would know 
it instantly. And they would be almost 
impossible to duplicate without ad- 
vanced equipment similar to that used 
by ABN. “They’re the highest-quality 
holograms around,” said Terence 
Gallagher, president of ABN holo- 
graphics. “Мете making it difficult for 
anyone to copy them.” 

Two of ABN’s first customers were 
Visa and MasterCard, who a few years 
ago were looking for a way to stop 
counterfeiting of their cards. It was 
too easy for counterfeiters to forge 
credit cards: They needed only a sup- 
ply of plastic and an embossing ma- 
chine. It was so easy that the two 
companies were losing about $40 mil- 
lion a year to fraudulent cards. 

The holographic technique devel- 
oped by ABN looked like the solution. 
Anyone who has received a new Visa 
or MasterCard within the last year 
can see why. Every new card contains 
an almost impossible-to-copy holo- 
gram. The program is working, and 
the credit-card companies are pleased 
with the results, according to Richard 
Roule, marketing director for ABN. 
“They were losing money. It’s saving 
them millions of dollars,” he says. 


Uncle Sam is scared 


Perhaps the biggest anticounter- 
feiting project in history is coming to 
a head. And the product that needs 
protection is the one most people think 
about when they hear the term coun- 
terfeit: money. The U. S. Treasury 
Department is worried about the de- 
velopment of a new generation of 
color-copying machines that will soon 
be on the market. They will make it 
easy for unscrupulous office workers 
to copy U. S. bills with incredible 
accuracy. 

To meet this problem, the treasury 
awarded $1.7 million to ABN and $4.1 
million to Xerox Corp.—an experi- 
enced printer of currencies and a lead- 
ing color-copier maker—to develop 
techniques for putting holographic im- 
ages on US. currency. ABN is adapt- 
ing its holographic process for stamp- 
ing onto paper money, while Xerox is 
developing a new holographic method 
that produces a two-dimensional 
image called a multiple-diffraction 
grating. A thin strip of the material 
would be embossed along the edge of 
a bill, and it would not be reproduci- 
ble in a color copier. If someone tried 


to make a color copy, the hologram 
would appear as a muddy brown area. 

American currency has had prob- 
lems even before the new color copi- 
ers. “U.S. currency is the most coun- 
terfeited in the world,” says ABN’s 
Roule. “It’s the easiest to counterfeit 
because it’s only two colors, green and 
black. And there aren't enough secu- 
rity measures. They're serious about 
changing," he adds. 

And with the new generation of cop- 
iers on the way, the need has become 
urgent. "They have to do it within the 
year" says Roule. "The copiers are 
available now.” 


The proof is in the label 


Another system now available pro- 
duces a label that has the appearance 
of a hologram— but isn't. It's made by 
Polaroid Corp. in Norwood, Mass., and 
is called Polaproof. Polaproof labels are 
thin, flexible polyester tags. When you 
move them back and forth, the view- 
ing angle changes and you see several 
images—logos, trademarks, etc.—al- 
ternately flashing in and out. The ma- 
terial is a spinoff of Polaroid's instant 
35-mm transparency process. The la- 
bel is made of two layers. The top layer 
is a sheet of plastic that has been in- 
scribed with a brass roller that is 
carved by a special diamond engrav- 
ing tool. The roller forms very fine 
lines into the plastic—1,500 per inch. 
That transforms each inch into 1,500 
tiny cylindrical plastic lenses. This lens 
structure is bonded to a layer of pho- 
tographic gel. Then the logo or other 
marking is created in colored lines by 
focusing light through the cylindrical 
lens pattern onto the specially treated 
gel and then developing the gel. 

This complex process creates hun- 
dreds of colored lines in perfect regis- 
tration with the lenses. When you 
change the angle of the label while 
looking at the finished product, the 
colors change rapidly as the lines and 
lenses go in and out of phase. At some 
angles one logo disappears and an- 
other seems to magically pop into 
view. Different effects can be achieved 
by varying the spacing of the lenti- 
cules and shifting their orientation. 
Although Polaproof labels now being 
used are read by eye, a laser scanner 
has been developed to count the len- 
ticular frequency at high speed. 

It would be difficult for a counter- 
feiter to make a Polaproof label. *For 
someone to copy our labels, they'd have 
to have a hundred million dollars 
worth of machinery and twenty years 
of research and development," said 
Walter Pettway, marketing director 
for Polaproof. "The Japanese came to 
our plant to find out how the process 
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The standard of the industry is setting 
a new standard for home use as well. 

The Fluke 77 multimeter is ideal to 
test and repair anything electrical: home 
wiring, appliances ... even your car. It's 
inexpensive, simple to operate and 
filled with professional features. Made 
in the U.S.A. and backed by a 3-year 
warranty, the new Fluke 77 is the world's 
first handheld meter to combine analog 
and digital displays. 

For a free brochure or the 
distributor nearest you, call toll-free 
1-800-227-3800, ext. 229. Or write 
John Fluke Mfg. Co., Inc., PO. Box 
C9090, Everett, WA 98206. 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 


FLUKE73  FLUKE75 — FLUKE77 
a m n 


EI БЕ 
Aralog/digital display Analog/digital display ^ Andlog/digitl display 
Vols ohms, 10A, diode. Vols, ohms, 10A, mA, 

test 


Vols ohms, 10A, mA, 
diode test diode test 

Autorange ‘Audible continuity Audible contnully 

07% basic dc accuracy Autorange/range hold — “Touch Hold” function" 

2000+ hour battery йе 0.5% basic de accuracy Autorange/range hold 


Sogar waranty 2000+ hour battery lile 03% basic dc accuracy 
3-year warranty 2000+ hour battery Ме 
Sar waranty 
Multipurpose holster 
7 Rating 
+ Suggested U.S. list price, effective January 1, 1985. 
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Lowest Prices Ever } | 


You'll find the most helpful shopping informa- 
tion in the Crutchfield catalog. 


FREE 
Stereo & Video 
Catalog 


Looking for honest answers to your car 
and home stereo, telephone, and video 
shopping questions? For 12 years, 
millions of people have referred to the 
unique Crutchfield catalog before making a 
consumer electronics purchase. That's 
because its in-depth articles, installation 
charts, technical tips, detailed product 
features and specifications are the most 
helpful. 


And save money too! Plus, the 108-page 
Crutchfield catalog offers you hundreds of 
quality, name-brand products at the lowest 
liscount prices from dozens of manufac- 
turers like Sony, Pioneer, Jensen, Clarion, 
AIR, SEED d) Infinity, ÉPI, Akai, Teac, 
Advent, Concord, JVC and Canon. 
rp------ erm tn arenas m mmm eo coco toot onis 
Call or write now for your 
FREE Catalog 


Use the coupon below or call toll-free: 


800-336-5566 


In Virginia, call 800-552-3961 


É We now serve CANADA! 


Please enclose $1.00 for catalog 
Be sure to mention Popular Science when calling. 


postage to Canada. 
Rush me your FREE Catalog. 
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qp 1 Crutchfield Park, Dept, PS, Charlottesville, VA 22906 
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Fakebusters continued 


works,” said Pettway. “They looked at 
it and said ‘We can't do that. Then 
they offered to buy it from us." 

Atari, Rolex, RCA/Columbia, MGM/ 
UA, the Chicago Transit Authority, 
and the Spanish government use the 
Polaproof system. 

Most companies in the fledgling 
anticounterfeiting field base their 
work on one proprietary technology, 
but a recent entry offers at least three. 
Veritec is a new company in Calabasas 
Park, Calif., that went public in Oc- 
tober 1985. When it did, 2% million 
shares of the firm's stock sold out in 
four hours. 

The enthusiasm for the company 
stems from the three methods of pro- 
tection Veritec offers, which can be 
used alone or in combination. The 
first, called Visicheck, produces labels 
that look ordinary at first glance. But 
look at them under a magnifying glass, 
and you see hundreds of tiny half 
spheres spaced in an extremely regu- 
lar pattern. The company says the 
spheres are made of metalized plas- 
tic. To check the authenticity of a 
label, you look at it through a viewer 
that looks like a magnifying glass but 
isn't. It's a plastic lens that contains 
a pattern of very fine spheres. Move 
the viewer over the label, and the in- 
teraction of the two produces a series 
of dancing spheres, lines, and patterns 
that is unique. 

Exactly how this works is not clear. 
And the company is not too helpful 
with its explanation. "The lens en- 
hances the image, adding the other 
half of what the brain sees," said 
Veritec's vice president and co-founder 
Robert Anselmo. The pattern of the 
three-dimensional spheres can be var- 
ied in up to 30 colors. 

Veritec's second security method in- 
volves liquid chemical compounds that 
can be mixed into inks, paints, or rib- 
bons used in printing labels. Pass the 
compounds under an ultraviolet light, 
and they fluoresce. The chemicals’ 
compositions can be varied and in- 
creased in complexity, and the $7,000 
to $10,000 scanners can scan up to 
24,000 items an hour on a conveyer 
belt. 

The third method involves labeling 
products with units of black and white 
squares called Vericodes (see photo). 
They seem simple but can be arranged 
in an almost infinite number of pat- 
terns. Each item is assigned a unique 
code, which can contain a large 
amount of information about the prod- 
uct, such as where and when it was 
made, its composition, and its pricing 
data. The information is stored in com- 
puter memory, and the codes are read 
by computer-driven scanners. Veri- 
codes can be applied by ink-jet or dot- 


matrix printers, or they can be laser- 
etched onto the product. Anselmo calls 
Vericodes “the bar codes of the future,” 
claiming that the amount of informa- 
tion that could be coded into а %-inch 
Vericode would require a six-foot-long 
bar code. 

The number of clever anticounter- 
feiting schemes being developed seems 
almost endless: 

* Microtrace, Inc., of Minneapolis, 
Minn., has developed a system in 
which microscopic plastic chips are 
embedded in a product. Each chip is 
composed of colored layers that can be 
detected under a microscope. They also 
fluoresce under ultraviolet light, and 
a metal layer can be added to make 
them magnetic. The technology grew 
out of founder Richard Livesay’s re- 
search in developing taggants for ex- 
plosives while working for 3M Co. 

* 3M Co. makes a tamper-proof re- 
flective sheeting called Confirm—a 
laminated layer of microscopic glass 
beads—which is used on driver's li- 
censes in New York and California. 

* Armstrong World Industries makes 
an iridescent reflective coating, called 
Reflectolon, used on transit passes in 
Newark, N.J.; Philadelphia, Pa.; and 
elsewhere. 

Armstrong has also developed a 
process called IDenticard, a means of 
protecting ID cards with a special 
chemical coating that turns orange, 
green, and transparent when viewed 
at different angles. 

ө Another new company is Telstat 
Communications Systems, in Bir- 
mingham, Ala., which keeps track of 
products using an IBM main-frame 
computer, following them from the 
manufacturer through the distribution 
chain. Through special audio-response 
equipment, consumers can provide 
marketing information by calling a 
number and touching single digits on 
a push-button phone. 


What's next? 


A growing number of companies are 
turning to the new anticounterfeiting 
systems for help, including the major 
U.S. auto makers, who have been 
plagued by counterfeits of practically 
every part in their cars. Although they 
haven't chosen a system yet, Chrysler, 
Ford, and General Motors Corp. are 
alllooking at anticounterfeiting tech- 
nologies to solve their problems. 

Many of the anticounterfeiting 
technologies now going into use have 
emerged during the last five years. It's 
uncertain how long they'll last and 
how successful they'll be. Meanwhile, 
more methods are being developed. 
“You can't hang your hat on one peg. 
You have to keep on evolving more de- 
vices," says ABN's Roule. Uus 
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devised to acquire a perfect memory without even trying. 
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Release your photographic memory. Nothing is forgotten! Learn "how" 


you remember, “why” you forget. Discover a natural ability of your mind to 
instantly recall everything you see, read, hear. 


You can have a 
photographic memory. 

With INSTANT MEMORY, anyone can 
remember anything . . . without even 
trying! It unshackles your perfect 
memory from self-imposed exile 
instantly. This new way to remember is 
so simple, quick and usable, everyone 
can use it immediately. 


Age is no barrier. 


Because the results are automatic. 
It is the easiest way to remember 
names, faces, dates, speeches, 
formulas, music, phone numbers, and 
even entire books. 


Pass exams easily! 

If you are in school, with INSTANT 
MEMORY you can permanently 
remember all you will ever study. Now 
you can easily pass every exam with 
less study, no worry and no “test trauma." 
Increases your vocabulary, improves 
spelling, masters foreign languages. 
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Play any sport better! 
INSTANT MEMORY means your game 
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Because the “perfect game” exists 
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to “unleash” it. 


Learn any skill. 

INSTANT MEMORY means learning 
new skills at a speed you didn't think 
possible. Because it's a natural state of 
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relearning! 


Win at cards, give sj ches: 
overcome stage fright. 
This is far more than just a “memory” 
course . . . it is a new way of living. 
INSTANT MEMORY enables you to 
play any musical instrument, find lost 
articles, awaken the exact moment you 
desire, tell stories and jokes without 
nervousness, improve your typing, think 
faster, and much more! 


There's no end to the things you can do 
with INSTANT MEMORY. 
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your key to creativity. 

With this amazing technique originated 
by the INSTITUTE, you can instantly 

liberate your inner creative abilities and 
natural intuitive powers. It floods your 
mind with a fortune of money-making 

ideas. There is no limit to what you can 
discover, invent or produce! 


Instant speed reading. 

The first time you read something should 
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NOW...CASIO’S NEW 
MEMO-PLAN WATCH 


The new microcomputer watch and 
calculator that organizes your life. 

1 YEAR WARRANTY — 30-DAY TRIAL 
50-раде memory stores all your numbers and 
supplies them at a touch. The 8-digit memory 
calculator makes calculating a snap! 


Featuring 1 
* 50 sets of 5 letters and 12 \ 


mumbers can be memorized 

* Stores phone numbers, 
schedules and dates 

* Stores secret and personal 
data accessed by your 
password only 

* Independent date/schedule 
memory reminds you of 
approaching appointments. 

* 12 and 24 hour timekeeping 
with autocalendar to 2079 

* 8-digit flat-panel calculator 

* 24-hour fulkfunction stop- 
watch with 1/100-second 
accuracy 

* Daily and hourly time signals сняоме { 

«Night i * — 
Night light Moon 

You can look after all your own day-to-day information 

by just glancing at your wrist with Casio's new 

Telememo Watch. Store phone numbers, schedules, 

times, secret data and dates. Calculate with the flat- 

panel calculator. 


CHECK THE VALUE!!! 


* Memoplan Directory — You can enter 
schedules and appointment 

information for the next two 
weeks, Events like 
meetings, appointments 
and anniversaries, The 
schedule memo is erased atter the time scheduled 
has passed. 

. Computer That Never Forgets — 
Your world famous Casio calculator helps make com- 
plex calculations easier. No buttons to snag or break. 
The flat-panel keyboard is stylish and practical. 

* Store Phone Numbers — You can 
store phone numbers and 
store them in alphabetical. 
order. Names and numbers 
can be retrieved alpha- 
betically or sequentially. 

* Normal Data Storage — The 50-page 
memory also lets you store 
important information. Flight 
schedules, train schedules 
and other hard-to-remember 
data. 

* Personal — You can store all types of 
secret data — account 
codes, credit card info, safe 
combinations. You select 
the password so only you 
can access the data. 

* Stopwatch, Timer, Alarms and 
More — The precision timepiece boasts a full- 
function stopwatch with timing to 24 hours. You also 
get a daily alarm, hourly alarm, 12/24 hour time, night 
light, long-life battery and 1/2 sec. per day accuracy. 
* 3 Good Looking Styles — This 
microcomputer wonder is available іп 3 good-looking 
styles. The lightweight black polysulfone mode DBC-60 
is only $39.95. Chrome and stainless steel DBC-600 
is $49.95. And for $69.95 you can own the luxurious 
gold-tone model 08С-6006. 


— Order Today — 
You get our 1-year warranty and 30-day mont 
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800-437-4385 
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order plus $2.50 shipping and insurance. Add another $2.00 for 
air delivery. ND residents add 4% tax. Write for a free subscription 
to our catalog of timepieces and hitech items. 

107 Roberts St., Dept. PS-4 
Ou Me Rum P.0. Box 67, Fargo, ND 58107 


Telephone (701) 232-9400 
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Wall-to-wall box beams 
eliminate posts 


J 


9,-HIGH 
WALL 


15' BOX BEAM 


PLYWOOD PLATFORM (FOR MATTRESS) 


Z-CUT FOR PLYWOOD JOINT 


FORCES ON INTERNAL 
FIBERS OF BEAM 


COMPRESSION 
-— 


TENSION == 


As an engineering student sharing an 
apartment, I needed more space. My 
15-foot-wide bedroom has 9¥/2-foot ceil- 
ings, so I designed a loft to bridge the 
walls. To get maximum floor space, I 
decided to use just two box beams to 
support the entire span of the loft (see 
drawing above). 

My friends told me it wouldn't work, 
but I knew that a box beam, which 
uses the same principle as an I-beam, 
could handle the stress imposed on it. 
Bending under the load (see drawing) 
compresses the inner fibers of the 
upper part of any beam, creating pull- 
ing force, or tension, on fibers on the 
underside. 

The fibers between the top and bot- 
tom layers undergo comparatively lit- 
tle strain and thus contribute little 
toward the overall strength of the 
beam. In a box beam, you eliminate 
the center material (see drawing) to 
produce an inexpensive, lightweight 
beam that’s sturdy for its size. These 
versatile box beams can support a 
deck or patio as well as a loft, and 
could even help raise a sagging ga- 
rage ceiling. 


DRAWING BY GERHARD RICHTER 


To make the beams, I first cut the 
plywood faces to size. Because the 
beam had to be more than eight feet 
long and I could only obtain an eight- 
foot plywood sheet, I notched the joints 
with a six-inch Z-cut as shown. Next, 
I cut upper and lower rails and inter- 
nal spacers to length. I laid one ply- 
wood piece facedown and positioned 
the rails and spacers on it, making 
certain I staggered any rail joints so 
they wouldnt line up vertically or with 
the plywood joint. I glued and nailed 
the rails and spacers to the plywood 
using a subfloor adhesive (other high- 
strength glues could be used) and 
spaced nails every 12 to 18 inches. 
Then I flipped the assembly over and 
attached the other plywood face. 

To construct my loft, I fastened the 
box beams with angle irons to ledgers 
that I lag-screwed into the studs. I then 
fastened a plywood platform to the 
beams. To prove the beams’ strength, 
I had six of my friends climb up and 
bounce around on the platform. It sup- 
ported all six of them easily, and didn't 
sag more than '% inch at the center. 
—Kurt. A. Kreutzmann 
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...сап now be duplicated at home! 


You deserve the best. Now you can have it. 


Cross country skiing is rated the number one cardiovascular and 
muscle toning exercise in the world. It's better than running. Better 
than exercise cycles, or rowing machines. Even better than swim- 
ming! 


The unique design of Fit 1 duplicates cross country skiing. It firms 
and tones every major muscle group in your body, And it gives you 
the best cardiovascular workout available. 


Fit 1 features variable resistance settings for arm and leg move- 
ments. It can challenge you no matter what your level of fitness. Du- 
plicate the resistance of a casual glide across a flat field... or a tough 
trek through the Rockies. 


The electronic console provides immediate feedback on your 
heart rate, speed, distance traveled and elapsed time. Data that 
guarantees you're getting the maximum cardiovascular workout in 
the minimum amount of time. 


Fit 1 can get vou in the best shape of your life. All on one simple 
machine that's designed, engineered, and made in the U.S.A. 


To learn more on how vou can enjoy the number one fitness 
exercise in your home, call anytime for our free brochure. 


EFIE 77 


for those who demand the best 
1400 Raff Rd. SW « Canton, Ohio 44750 


1-800-453-1212 


Ask for operator 62 
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Twin-blade dado 


Blade’s center dial adjusts the cut 
width from М to "oin. Slots in the hub 
change the wobble angles of the twin 
blades when the dial turns. 


For years I've relied on carbide-tipped 
wobble-type dado blades. A wobbler is 
cheaper and easier to adjust than a 
conventional chipper-style dado head, 
which must be disassembled for width- 
of-cut changes. Any disadvantages? 
Wobble dadoes tend to vibrate, which 
prevents the blade from cutting per- 
fectly true-edged dadoes. 

Now there's the $100 Excalibur wob- 
ble dado from Sears, which minimizes 
vibration troubles. How? Instead of a 
single blade wobbling from one side 
of a dado cut to the other, Excalibur 
uses twin blades. Each one wobbles 
just from the center of the cut out- 
ward, which reduces its wobble angle 
by half and improves its dynamic 
balance—it produces truer, cleaner 
cuts. Some other advantages: 

* Excalibur is eight inches in di- 
ameter (most other dado blades are 
six or seven inches). This allows deeper 
cuts—up to 2% inches on some saws. 

* There's a depth-of-cut scale 
printed right on the blade. 

* The farthest-offset part of the 
dado is marked in black, making it 
easy to check the width of the kerf 
and to set your saw fences and stops 
correctly.—A. J. Hand 


С.О.М.В. BREAKS THE 
SATELLITE TV PRICE BARRIER! 


KLM 8-ft. SATELLITE 


TV RECEIVER SYSTEM 


HIGH PERFORMANCE! TOP NAME BRAND! 


COMPLETE, 
PERFECTLY 
MATCHED 
SYSTEM! 


* Designed for do-it- 
yourself installation! 

* Fully programmable lo- 
cation of each satellite! 

© All motorized! 

* Automatic push- 
button selection 
of each satellite! 

* Includes 120 feet 
of cable! 

* Superior quality 
throughout! 


UP TO 
100 OR MORE 
TV CHANNELS ¢ 
INTO YOUR 


grammed satellite: 


pre-sets for your favori 
programs. 


It opens up a vast new world of TV entertainment! MORE 


sports! MORE movies! MORE of everything you li 


e to 


watch! And it provides superior reception capabilities! 


The KLM 8-ft. Satellite TV Receiver system picks up 
signals from more than a dozen communications 
satellites in the sky. This opens up over 100 channels 
of TV viewing, with a multitude of programs. And the 
KLM system provides outstanding reception capa- 
bilities throughout the entire 48 states! 


PERFECT FOR SPORTS FANS! Enjoy much more sports 
action and thrills than ever before! You'll literally be "in 
heaven" with the vast selection of football, baseball. 
basketball, hockey and many other exciting televised 
sporting events to choose from 


HUGE VARIETY OF ENTERTAINMENT. Watch popular new 
films and plenty of classic “oldies” on the movie 
channels. Keep up with fast-breaking national and 
international events, any time of day, on all-news 
networks. 


Get important investment “tips” and information from 
the financial/business channels. View provocative 
Adults Only programs. Delight in video entertainment 
of top performers on music channels for rock, pop, 
country, classical, etc. 


PLUS, there are entertaining and educational channels 
specifically for children. Religious and cultural chan- 
nels. French and Spanish networks. The list goes on 
and on! And with each new TV satellite placed in the 
sky, your exciting world of home entertainment keeps 
growing LARGER and LARGER! 

IDEAL FOR RURAL AREAS! if TV reception is poor or the 
variety is very limited where you live, you're in for a 
HUGE DELIGHT! With the KLM system, reception is as 
good as in a big city. And the variety is huge! 


GREAT FOR URBAN AND SUBURBAN AREAS! With the KLM 
system, you can still pick up all your usual local 
stations. PLUS, you get greatly expanded selection 
from all the satellite channels. There's a huge world of 
viewing pleasure in store for you. Up to 100 or more TV 
channels are available with the KLM system! 


DO-IT-YOURSELF INSTALLATION! You don't have to be an 
electronics “whiz” to install the KLM system. 
Components come pre-assembled, except for the &-ft. 
"dish." Need: 3%” outside dia. support pipe, bag of 
cement mix and your own TV. KLM has a Toll-Free 
number to call just in case you need assistance. The 
"dish" is designed to withstand high winds. 

AN EXCELLENT VALUE! Don't be fooled by someone 
else's “low” price on a "dish" that is SMALLER than 
ours...NOT as high-tech...or is INCOMPLETE and 
requires costly purchases of additional components. 
With our KLM 8-ft. “dish” you get a complete, superior 
quality system from a leader іп the industry...at a 
remarkably low closeout price! 


One year limited factory 
warranty on parts and labor. 


ENTIRE 
SYSTEM 
Closeout 
Item H-1132-5958-004 
F.0.8. Milwaukee, Wisc. metro area 
‘Shipping weight, approx. 155 Ibs 


FREE WITH YOUR ORDER. Current issue of SATELLITE ORBIT magazine! PLUS money- 
saving subscription offer of 15 issues for the price of 12. Each issue packed with over 200 pages 
of monthly listings for thousands of satellite TV programs to select from. 


ABOUT THE MANUFACTURER 


KLM introduced the FIRST satellite TV 
receiver system for consumers! They 
designed the FIRST programmable 
receiver. KLM is one of the largest in 
the industry andis a leader in advanced 
technology. Because they are con- 
centrating efforts on new designs, 
KLM has allowed us to offer a quantity 
of these current 8-ft. models to the 
public at an unusually low price! It's a 
tremendous value! 


INCLUDES ALL THIS, TOO! 


BET: O.) 


SKY EYE X BLOCK RECEIVER! 


Uncomplicated, easy operation! Fast 

channel, polarity, 

meter lets you hit station right on the button. Separate 
AFC on/off selector allows precision tuning, even of 
weak channels. 


INCLUDES blockdown converter (an expensive 
"s models). This splits signals so 2 TV 
unen" өп тауык hao of 


HORIZON TO 
HORIZON MOUNT 


This special mount delivers maxi- 
mum degrees of “dish” rotation 
for access to TV Receive Only 
satellites in western hemisphere. 
120 feet of cable also included. 


555 (35 B: 


Fully Programmable AIMER IV 
REMOTE "DISH" POSITIONER 


Microprocessor controlled for pushbutton access to 64 
"programmed. satelite locations, Six pre-sets for 

^" an: 
channel skew (polarity). Battery backup for three-month 
memory retention in case of power failure or for un- 
plugging system during vacations. Parental Lockout 
prevents children from viewing restricted channels. 


HOW TO SELECT A PROPER SITE 


Stand on your yard, look due South, raise your head 

about 40°, move only your eyes from side to side. You 

Should have an unobstructed view of the sky. Tree 

branches and power lines diminish quality of reception. 
‘order by phone, 24 hours 


= 


Toll-Free: 1-800-328-0609 


Your check is welcome! 
No delays in orders paid by check 


Sales outside continental U.S. are subject to special 
conditions, Please са! ог write to inquire. 


Credit card customers can 


C,0.M.B. Direct Marketing Corp. Item H-1132 
1 14605 28th Ave. N./Minneapolis, MN 55441-3397 


Send__KLM 8-ft. Receiver System(s) Item H-1132- 
5958-004 at $999 each. | will pay shipping charge to 

1 river upon delivery. (Minnesota residents add 6% sales 

1 тах. Allow 3-4 weeks for delivery. Sorry, no C.O.D. orders.) 

1 О My check or money order is enclosed. (No delays in. 

i processing orders paid by check, thanks to TeleCheck.) 
Charge to my: O MasterCard, О VISA® 

| Acct. No. Бр 
PLEASE PRINT CLEARLY 

Nome 
Address 

l city 

1 State 

Phone 


1 Sign Horo ————————————— 


C.O.M.B. 


DIRECT MARKETING CORP. 


Authorized Liquidator 
14605 28th AVENUE NORTH 
MINNEAPOLIS, MN 55441-3397 


Wordless Workshop 


By RO $50 to Rose Purrington of Windom, Minn. for this idea. Send yours (with 
Social Security No.) to Wordless, POPULAR Science, 380 Madison Ave., 
New York, N.Y. 10017. Only purchased ideas can be acknowledged. 
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SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


16 mg. "tar", 1.2 mg. nicotine 
f av. per cigarette by FTC method. 


Dressed for business— 
Apple's Mac Plus 


New hardware and internal software make the new Macintosh Plus easier and faster to use. 
It's made for business applications, but personal Mac owners will want one, too. 


By JIM SCHEFTER 


Cupertino, CALIF. 
ith the flick of a switch, Apple 
Computer's new Macintosh Plus 
hummed to life, taking only a 

few seconds to start directly from its op- 
tional 20-megabyte hard disk. I shifted 
the mouse under my right hand to bring 
the on-screen pointer to the hard-disk 
icon, clicked the mouse button twice, and 
entered the faster and smarter world of 
desk-top computing. 

Introduced just two years after the 
bare-bones 128-kilobyte (128K) Macin- 
tosh, the Mac Plus is aimed at increas- 
ing Apples share of the business market- 
place. But this new high-octane model 
is also sure to get the attention of that 
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growing army of individual Macrophiles 
out there. Among Mac Plus's features: 

* A full megabyte of random-access 
memory (RAM), expandable to four 
megabytes. 

* A double-sided disk drive that 
stores 800,000 characters of data on a 
3.5-inch hard-cased disk. 

* An SCSI (small computer systems 
interface) connection for attaching so- 
phisticated peripherals like high-speed 
tape drives with data-transfer rates up 
to 320,000 bytes per second. 

* An upgraded operating system. 

The modified operating system for 
Mac Plus is contained in 128K of read- 
only memory (ROM), leaving the full 
RAM available to software and data. 
The operating system is faster; I found 


it is much better at managing files, par- 
ticularly during the word-processing pro- 
gram I tried. 

The Macintosh file system uses three 
kinds of icons—for disks, file folders, and 
data. In the old system, documents were 
stored only on the Mac desk top and 
had to be put into file folders after leav- 
ing the word-processing program. To 
look at one, it was necessary to acti- 
vate a disk or file folder to see docu- 
ments inside. Not anymore. To store a 
file using the new system, I used the 
mouse to point to the hard-disk icon. 
Instantly, I saw a list of file folders 
—each with the appropriate folder name 
—and I had my choice of which one to 
use. I could look at a file just as easily: 
A single click of the mouse reveals the 
contents of a disk or file folder without 
going through the process of getting ac- 
cess to it. 

Mac Plus lets users set aside up to 
768K of RAM, called a RAM cache, for 
direct use by programs. In theory this 
will decrease the time it takes to load 
and run a program. To try it, I activated 
the cache by selecting it from the Mac's 
Control Panel (a desk-top accessory 
that's available to all programs) with the 
mouse. Result: With the cache activated, 
Mac Plus loaded the MacPaint program 
in seven seconds, instead of the normal 
14 it takes to retrieve it from the hard 
disk. According to an Apple spokesman, 
complex programs, depending on how 
they are written and how much mem- 
ory they require, load about 10 percent 
faster than usual. 

The megabyte or more of RAM opens 
the way for even more-complex programs 
than now available in such areas as 
desk-top publishing and integrated busi- 
ness applications. In one demonstration, 
I watched an Apple technician modify 
Lotus 1-2-3 data on an MS-DOS com- 
puter, then retrieve it on a Mac Plus 
and create a chart using Excel. It all 
took less than two minutes. 

Apple's list price for the Mac Plus 
is $2,599. The company has also an- 
nounced various kits to upgrade exist- 
ing Macs to the new standards. @5] 
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us two days a month and 15 tions loading, surgical services, contact your local Air Guard 
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Americans At Their Best. 


Get into 


your own business with NRI 


at-home training in Air Conditioning, 


Refrigeration and Heating. 


Now NRI’s home study 
course in Air Conditioning, 
Refrigeration, and Heating 

includes training in 
heat pumps and 

solar en systems. 

Prepare yourself for a whole new 

career in one of the fastest growing fields 
around. As energy needs continue to grow 
and energy sources become scarcer, the 
demand for skilled technicians will soar. 
NRI can get you started in this opportunity 
area, and you learn at home in your spare 
time, tailoring your training to your need 
with a choice of NRI's Basic or Master 
Courses. 


Includes Professional 
Vacuum Pump and Tools 

NRI training is practical training. 
Along with bite-size lessons in theory and 
practice, you get practical bench training. 
NRI’s Master Course includes professional 
tools...a system analyzer, leak detector, 
tubing and joint tools, and more. Plus 
demonstration units that graphically 
bring principles to life for easy understand- 
ing. You even get a top-quality vacuum 
pump for trouble shooting experiments 
and use on the job. 


Graduates of the Master Course are 
eligible for a concentrated week of resident 
training at the famous York Institute at 
no extra charge for tuition or training 
materials. Here, you'll work on advanced 
industrial equipment under the guidance 
of expert instructors. Only NRI includes 
this opportunity. 

Send for Free Catalog, 

No Salesman Will 

Send the coupon today for NRI's free 
catalog showing all the equipment and 
describing the complete course. Over a 
million students have trained at home the 
NRI way You сап, too. If coupon has been 
removed, write to: NRI Schools, 3939 Wis- 
consin Ave., Washington, D.C. 20016. 
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| Scramjets 


[Continued from page 97] 

accurate calculation of high-speed air- 
flow turbulence. “Turbulence models 
are the big question,” Mackley told 
me. “Our solutions are only as good 
as our input.” 

“Our computational people are try- 
ing out various models to see which 
ones work the best,” states Lewis’s 
Coltrin. “The problem is, the programs 
aren't user-friendly. You need the guys 
who wrote them or who have been 
running them for ten years. It takes 
a real expert to adapt a program to 
the next situation.” 

This means that as the scramjet 
program advances, flight tests will 
become significant. “We’d like to 
build an engine that would actually 
be flight-size,” declares DARPA's Wil- 
liams. This would be a scramjet mod- 
ule, up to 30 inches across and six to 
eight feet long. A number of these 
modules would be mounted side by 
side, across the rear underbelly of the 
aircraft. Williams would like to see 
two or more engine-building compa- 
nies create such modules, then let 
their designs compete. Such scramjets 
would be extensively ground-tested, 
then qualified for flight. 


New technologies needed 


Developing advanced jet engines 
also means emphasis on related tech- 
nologies. Researchers are considering 
using hydrogen as a coolant, for ex- 
ample, as well as for a fuel. Liquid 
hydrogen can cool the hot parts of 
an engine or airframe; in doing so it 
flashes into vapor, ready to be injected 
into a combustor. The hydrogen's heat 
then boosts the engine's power. 

When the Orient Express is cruis- 
ing, aerodynamic drag will heat its 
surface; but by cooling the craft with 
hydrogen, it will be possible to re- 
cover part of the energy lost to drag. 
And in the air turbo-ramjet, this hot 
hydrogen can spin the turbine that 
drives the compressor. The hydrogen 
will then mix with the airflow from 
the compressor, and burn to give the 
engine's thrust. 

Another key set of technologies con- 
cerns materials. “You want materials 
that will not oxidize and burn up at 
very high temperatures,” says Wil- 
liams. “You also want high strength 
at low temperatures, as when the air- 
plane is climbing out and is heavy 
with fuel.” Thus, Williams sees two 
different types of materials as key to 
the aerospaceplane. 

For high strength, light weight, and 
good temperature resistance, Williams 
looks to a DARPA program called 
Rapid Solidification Research. This 
program has produced metallic pow- 
ders that look like flour but are gray 
in color—and dense. These powders 

Continued 


EXTEND THE LIFE OF 


YOUR CAR UP TO 75% 
ELECTRONIC RUST CONTROL 


The same technology that today protects ocean-going vessels, underground pipeline and offshore rigs against corrosion is 


© Rust Evader Corp. Altoona, PA 16603 


Rust Evader mounts under Dash or Hood 


* Revolutionary electronic system uses your car's battery to fight corrosion 24 hours 


a day... Super low current draw 


* Retards the formation of corrosion and rust on new and old cars 

* Protects the entire body, outside and inside--helps stop rust-in as well as rust-out 
* Dramatically improves the performance of spray-on rustproofing 

* The only corrosion inhibitor that can be transferred from one vehicle to another 
* Easy to install--No spray guns...No mess...No need to crawl under you car 

* Protects the outside painted surfaces...Better than a coat of wax 

* More than pays for itself--saves on costly repairs... Helps reduce expensive paint 
jobs...Assures higher resale value at trade-in time 

* Compatible with all modern and sophisticated electronics. 


Why has the RustEvader been so 
longin coming? After WW Il impressed 
current technology was available to 
protect metal structures; However, the 
apparatus needed to protect your car 
would have been the size of a 10 gallon 

aquarium costing twice as much as the 
car. Obviously, the industry chose the 
spray-on undercoatings. In the past 7 
years RustEvader Corp. has utilized 
micro-chip technology to produce 
miniaturized impressed current 
corrosion control systems that are 
now affordable. 

RustEvader has gained its experience 
thru fleet sales and selected consumer 
test programs. The results have been 
outstanding. As our production has 
increased your cost is now affordable. 


Is a RustEvader really worth 
$264.00? Don't wait 5 years to find out. 
The cost of a RustEvader can only be 
compared to the value of your 
automotive investment. 


The need for corrosion and rust 
protection has never been greater! 
Corrosion-causing agents are 
everywhere...In road salts, industrial 
pollutants and acid rain, in mud, sea 
spray and even the ordinary tap water 
you use to wash your car. Pollutants 
have increased while over the years, the 
thickness of sheet metal used in the 


manufacture of car bodies has steadily 
decreased. Consequently, your car has 
become increasingly vulnerable. 

We believe this amazing system is 
the best rust insurance you can buy! 
The principle of impressed current rust 
protection is not new. It has been used 
for years to protect underground 
pipelines, ocean going vessels, 
reinforcement bars on bridges, water 
towers, all kinds of high-cost 
equipment in the shipping, petroleum 
and construction industries. One of our 
largest fleet users is involved in the 
mining and harvesting of salt 
compounds in Utah.They are 
doubling the life-span of their 
equipment! RustEvader users write 
us unsolicited letters praising its 
performance. 

This electronic rust control device 
protects your car’s body and frame 
panels as well as painted outer surfaces 
against corrosion. It inhibits the obvious 
types of corrosion that can turn small 
stone chips into ugly, scabby rust spots. 
It fights hidden corrosion in body parts 
subjected to stress, or vibration, in 
highly vulnerable welds and joints, in 
panels that are bent, nicked or 
scratched. The system is a low сштепі- 
draw design giving you a 45 day static 
storage life. Driving your car 50 miles per 


added 


now available for your car, RV or pickup! 


week maintains your battery's full money at resale or trade-in time. 
potential New  vehicles-stay new 
looking longer...and years of life will be 
to older models. Restored 
vehicles maintain their restored look 
longer. Electronic rust control could 
extend the life of your car's body by 
up to 75%! That means the average 
body life of 8 years could be lengthened 
to an incredible 14 years! The cost of 
‘owning your vehicle will be kept down. 
It's estimated that by 1990, a 
professional repaint job will exceed 
$1500 even on smaller cars.) Plus, your 
vehicle, old or new, will bring in more 


It dramatically improves spray-on 
coatings!...Corrosion, with time, can 
begin to form under coatings to cause 
devastating damage. RustEvader's state 
of the art rust control responds to 
changes in humidity, temperature and 
salt conditions...In fact, RustEvader 
works best under the worst conditions 
of, salt and moisture. We trust 
RustEvader to provide protection 
year after year. We're convinced 
enough to offer you a 30 day 
inspection and money back offer. 


Installation compared to installing an underdash 
radio and 2 speakers. Step by step instructions. 
provided or call our Service Department for 
answers. 


Salt and other pollutants can combine with water/humidity to create a kind of dilute 
"Battery Acid". When this solution comes in contact with the metals in your car, an 
electrical imbalance occurs. This imbalance allows electrons to migrate from 
portions of your car's metal parts to the oxygen ions producing corrosion and rust. 
The process will continue until your once-beautiful car will have been transformed 
into an ugly hulk. Electronic rust control supplies the electrons needed to interfere 
with the rusting process and... Your car remains virtually rust and corrosion free! 


Electronic Rust Control System for cars, pick-ups and vans 
Complete kit includes mounting hardware, electrical connectors, wire, mounting 
fluid, special anodes and instructions. 


1 Kit $264.00 Post Paid 3 Year Warranty 


30 Day Money Back Guarantee 
Rust Evader is built to last... Projected service life is 15 years. Each Rust Evader comes 


with a 3 year repair or replacement warranty. Rust Evader gives you everything to 
gain and nothing to lose, except rust. 
Rust Evader™ 
Dont Hace Wes venum алаи [т | 
D E D 8 B E l 
Easy Access to Manufacturer: 


Delivery within 7 days by U.P.S. or Parcel Post. 
MODE INTHE UAA Command Monitor Module 
Call Toll Free: 1-800-458-3474 95 PM. EST. 


In Penna. Call 1-814-944-8700 
Rust Evader Corp. P.O. Box 651, Altoona, PA 16603 
Payment By: D Check o Mestercard/Visa o COD. 
| Card & — Exp. Date | 
| Name | 
Address 
| ^P | 
Phone ( ) 
Dealer Inquiries Invited J 
EE GE manm шыны es ОБ ый GENUS Dew 


Suntan Discovery ! 


PRO sins 


SUNSYSTEM 
with Turbokit" 


Years of medical research and 
igh-echnology have now combined 
to give YOU the fastest and easiest 
suntan ... without buming * 


FREE 30-day HOME TRIAL 


We GUARANTEE THE NEW Pro Tan 
Turbo Sunsystem to be the most 
‘compact, coolest, and most economical 


way to а glorious suntan or YOUR 
MONEY BACK. 
$1299 Value. EXCLUSIVE FEATURES: 
Introductory Sale Price = Ой stimulates faster tanning 


‘799 * High speed "no bum” ВАЛА lamps * 


* Hide-a-way in a 9” wide space 
* Use with your bed or couch 
Sale ends 5/1/86 * Uses HALF the power of competitor 
FREE 30-day Home Trial 
Mada in Florida by Fast Delivery Credit Cards I 


hr 3058888455 | 


EM W. 25 St.. Hialeah, FL 33010 
FREE Fulkcolor Pro Tan 600001. brochure 


Mahl————————— X 
i —— — ——— — | 
Fa st 2) I 


[Ме же as oc, WELT... Innovative Products Since 1938 


Daler Ines Ind 
™ Jr NAME 

i ADDRESS 
CITY 


KS VANS SAILBOA 


OWN AND DRIVE THE 
VERY BEST VEHICLES! 
FOR AS LOW AS $200!!! 


CHOOSE FROM CADILLACS, CORVETTES, 
4x 4's, VANS, PICKUPS AND MORE. YOU CAN 
EVEN HAVE THE LUXURY OF OWNING SAIL- 
BOATS, SPEEDBOATS, YACHTS, OR YOUR 
VERY OWN PLANE! 

BUY THESE PREOWNED AND LATE MODEL 
ITEMS DIRECT FROM THE U.S. GOVERN- 
MENT. THESE ITEMS ARE SEIZED BY THE 
U.S. DRUG ENFORCEMENT AGENCY AND 
ARE SOLD TO THE PUBLIC FOR ASLOW AS. 
$200.00. THIS IS A GREAT OPPORTUNITY 
AVAILABLE IN EVERY STATE. 

TO PURCHASE VEHICLES IN YOUR AREA 
ORDER.YOUR SALES CATALOGS BY FIL- 
LING IN THE COUPON AND RETURN WITH 
YOUR CHECK OR MONEY ORDER FOR 
$10.00 (SHIPPING AND HANDLING 
INCLUDED) ТО: 


CATALOGS WILL BE КЕНТ PERIODICALLY 
GUARANTEED 


AUTOMANIA DIST. 
66 BROADWAY/BOX 133S 
SAUGUS, MA 01906 


STATE 


- AEROSPACE SHIRTS: 


, s 


Front Now avaiLABLE 


HARRIER Back 
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THESE SHIRTS TURN HEADS! 


ALL The Leading Aerospace Manufac- 
turers Wear Them, Now You Can Too. 


Unbelievably detailed electrifying High- 
Technology visual illustrations of the 
worlds most exotic and advanced aircraft, 
screen printed in Brilliant Colors on the 
Front & Back of Black Hanes 100% Cotton 
Beefy-T's. 100% Guaranteed 

Each shirt boldly depicts its aircraft in two 
completely separate views and 
backgrounds. 


Available Shirts: $15 each Catalog $1.00 
F20  C-130 NASA 
ып С-418 HARRIER 
А-10 4 
B-IB. 


C-5B 


Shipping: Add the following 
First Shirt 
USA $175 
Canada $2.50 
Others $5.50 


Delivery: Allow 2 to 3 weeks 


ORDER TOLL FREE 


awe эшш эшш эшш aem ses эша эшш 
For Fastest Delivery, credit card 


customers can call toll-free. Or send a i 
check, including shipping charge. AZ 


- customers, add 6% sales tax. 


800 272-7171 


Overseas/Canadian (602) 966-7384 { 


ЛЕКЕТ 1 


Box 8607, Dept 985, Scottsdale, Az 85252 


Scramjets 

Continued 

form as molten droplets of alloys, 
which are quenched through thou- 
sands of degrees in a millisecond or 
less by being cooled in streams of 
cold helium. 

"You can freeze-in their properties," 
says Williams. “These materials are 
reaching a fairly mature state.” De- 
partment of Defense contractors have 
shown that these powders can be heated 
and pressed to form structural parts 
for aircraft, with good strength and 
only half the weight of parts made 
from aluminum. 


Heat begets strength 


There is also a need for lightweight 
materials for the hottest parts of en- 
gines, wings, and fuselages. The key 
approach here is advanced carbon- 
carbon composites. Start with cloth 
made of rayon fiber, and bake it until 
it carbonizes. Impregnate such carbon 
fabrics with carbon dust— soot, if you 
will. Pile up a number of such fabrics 
amid more carbon dust; press them to- 
gether; then heat them strongly. The 
dust and fabric will sinter together, 
yielding carbon fibers in a carbon ma- 
trix: a carbon-carbon composite. 

"These materials are making a tre- 
mendous advance," Williams goes on. 
“You see, carbon has a very interesting 
property. It gets stronger the hotter it 
gets—unlike any other material—up 
to the point where you oxidize it. Then 
you create carbon dioxide—at which 
point your whole structure vaporizes 
and goes away. As long as you can 
prevent it from oxidizing, by using 
suitable coatings, you get the increas- 
ing strength." 

Williams points to a Viewgraph 
showing an air-turbo-ramjet turbine 
made of carbon-carbon. It's nearly 15 
inches across; it has 36 blades; and it 
had been tested at 40,000 rpm. It 
weighs a mere 7.5 pounds. 

“Tt appeals to the soul of an aero- 
dynamicist," Williams muses, "to try 
to compete with the rocket boys at 
their own game. What you do with a 
rocket, you do by brute force. You don't 
devise ways to get oxygen out of the 
atmosphere, even though it's there for 
the taking. Instead, you liquefy the 
gas and carry it in a tank. 

“You do not rely on subtle aerody- 
namic processes within the engine. In- 
stead, you rely on turbopumps, which 
are the most God-awful things to de- 
sign and develop. 

"And you don't use wings to fly; in- 
Stead, you physically push the rocket up 
by thrusting against its dead weight. 

"Compared with the rocket, the 
scramjet is a very elegant technical 
approach and a very elegant, enor- 
mously efficient aerodynamic device. 
It is an engineer's delight.” Gs) 


Portland Head Light: Maine. Bryan Allen/Shostal Associates. 


SOME OF THE GREATEST THINGS IN AMERICA 
NEVER CHANGE. SOME DO. 


Portland Head Light has been 
a beacon to ships approaching 
Maine's rugged coast for as 


earn a lot more, but never less 
than 72%. But some of the 
best things about Bonds haven’t 
long as anyone can remember. changed. The interest earned is 
And for many, its weatherworn still exempt from state and local 
setting is the picture of beauty income taxes. Still cost as little as 
Some things never change. s $25. And can be purchased at 
But one ШАГ пе е, Paying Better Than Ever. almost any financial institution. 
tradition has changed—U.S. Savings Bonds. Now Ог easier yet, through the Payroll Savings Plan where 


paying higher variable interest rates like money you work. 
market accounts. That's the kind of change any- Buy U.S. Savings Bonds. Like Portland's lighthouse, 
one can appreciate. they're another part of our proud heritage. 

Just hold Savings Bonds for five years and For the current interest rate and more information, 
you get the new variable interest rates. Plus, you call toll-free US. SAVINGS BONDS*-. 
get a guaranteed return. That means you can 1-800-US-Bonds. Paying Better Than Ever ^ T 


Variable rates apply to Bonds purchased on and after 11/1/82 and held at least 5 years. Bonds purchased 
before 11/1/82 earn variable rates when held beyond 10/31/87. Bonds held less than 5 years earn lower interest. 


A public service of this publication. 


MUST LIQUIDATE 


AT BIG SAVINGS TO YOU! 
WIRELESS CONTROLLED 


Door Chime with 
Portable Receiver 


the chime on 
PORTABLE 
receiver up to 
100 ft. away! 


Liquidation is due to 

inventory readjustment 

by the major brand name 
manufacturer. No need to miss a 

visitor or messenger when you're in the 
yard, or too busy to notice the doorbell from 
a couple rooms away. With the little 
portable receiver, the chime is right at your 
fingertips! Take the receiver upstairs, down- 
stairs, on the patio, in the yard. NO trailing 
wires or cords! It picks up the radio signal 
transmitted from the pushbutton front door 
module (included) and sounds a pleasant 
two-note chime. Front door module uses 
9V battery (not included). Portable receiver 
uses one "AA" and four "D" batteries (not 
included). FCC registered. 


One year limited factory warranty. 


Liquidation 
Price Now Only 
Item H-1131-5097-050 Ship, handling: $4.00 


Credit card customers can MINIMI 
order by phone, 24 hours 


a day. 7 days a week. 
Toll-Free: 1-800-328-0609 
Your check is welcome! 
Kel tnd po ty check 
Sales outside continental U.S. are subject to special 
conditions. Please call or write to inquire. 


C.O.M.B. Direct Marke 
14605 28th Ave. N./ Minneapolis, MN 55441-3397 


Send. Door Chime/Receiver Set(s) Item H-1131- 
5097-050 at $39 each plus $4 each for shipping. 
handling. (Minnesota residents add 6% sales tax. Allow 
3-4 weeks for delivery. Sorry, no C.O.D. orders.) 
D My check or money order is enclosed. (No delays in 

processing orders paid by check, thanks to TeleCheck.) 
Charge to my: O MasterCard, O VISA® 
Acct. No. Брі 
PLEASE PRINT CLEARLY 
Name 
Address 
city 
State ZP. 

[D IM MM -—— 


Sign Here 


C.O.M.B. oic marketing Corp. 


Authorized Liquidator 
14605 28th Avenue North 
Minneapolis, Minnesota 55441-3397 
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Camcorder showdown (continued from page 111] 


Huber, vice president of marketing for 
Zenith Electronics Corp.'s consumer- 
electronics division. “We found that 
people who buy camcorders already 
own a VCR, and eighty percent of 
those VCRs use the VHS format.” 

VHS camcorder makers stress that 
picture quality and compatibility be- 
tween VCRs are most important. “It 
goes beyond your own home machine,” 
says Huber. “Just try swapping an 
eight-millimeter tape with a friend or 
renting an eight-millimeter movie.” 

Because of the larger tape, VHS ma- 
chines have built-in high-quality pic- 
ture reproduction. “Our problem,” says 
George Hrbek, director of video oper- 
ations and engineering for Zenith, 
“was maintaining the home VHS for- 
mat for picture performance while at 
the same time reducing the head drum 
for smaller size and less weight.” 

VHS camcorders use a head drum 
that’s nearly half the size of the drum 
used in standard VHS recorders. To 
maintain compatibility, the drum con- 
tains four heads (two more than stan- 
dard VHS), spins at higher speed 
(2,700 rpm versus 1,800), and has a 
270-degree threading angle as opposed 
to the standard 180 degrees. “Although 
the drum is smaller, the writing speed 
is identical to standard VHS,” says 
Hrbek. “It’s totally compatible.” 

The smaller, lighter drum design 
has had a snowball effect, cutting 
pounds and inches off the new cam- 
corders. “All the associated deck com- 
ponents become smaller and lighter,” 
says Hrbek. That cuts weight, of course, 
but it also means that they don’t need 
excessive support either. Result: Even 
the weight of the all-steel transport 
base required on earlier models has 
been shed. “The new models use alu- 
minum,” Hrbek says. 

Although new VHS camcorders like 
the Zenith 7000 and RCA ProWonder 
I tried are still heavier and larger than 
8-mm units, I found that the small dif- 
ference meant little: They are comfort- 
able and easy to use. And, of course, 
picture quality is excellent. 


Tough choice 


So how do you choose? “If you don't. 
own a home system and all you want 
to do is make movies,” suggests Bob 
Ridell of GE, maker of both VHS and 
8-mm format camcorders, “the smaller 
eight-millimeter camcorder is for you. 
But if you have a home VCR, compat- 
ibility is extremely important, and you 
should choose VHS.” 

And for the millions of people still 
on the fence about home video? Ridell 
sides with VHS: “The tapes are cheaper, 
and prerecorded tapes are available.” 

Of course, in time, those reasons can 
change with the acceptance of 8-mm 


The fingertip controls on RCA’s Pro- 
Wonder VHS camcorder are up front 
and easy to find while you're occu- 
pied viewing a scene and recording it. 


machines. (Paramount will release the 
first 8-mm prerecorded movie shortly.) 
And adds Ridell: “Basically, there is 
no significant difference between VHS 
and eight-millimeter. The picture qual- 
ity from both types exceeds the capa- 
bility of a typical TV, so you won't see 
any difference. And the sizes [of the 
machines] are coming close enough to- 
gether so you won't feel any difference.” 

Translation: If the battle between 
VHS and 8-mm camcorders has just. 
begun, it will be a long war. 


MANUFACTURERS OF CAMCORDERS 

Aiwa America, 35 Oxford Dr., Moonachie NJ 07074; Canon 
USA, One Canon Plaza, Lake Success NY 11042; Curtis 
Mathes, 1411 Greenway Dr., Irving TX 75038; Eastman 
Kodak Co., 343 State St., Rochester NY 14650; Elmo Mfg. 
Corp., 70 New Hyde Park Rd., New Hyde Park NY 11040; 
General Electric Co., Mail Drop 20, Portsmouth VA 23705; 
Hitachi Sales Corp. of America, 401 W. Artesia Blvd., Comp- 
ton CA 90220; JCPenney Co., 1301 Ave. of the Americas, 
New York NY 10019; JVC Co. of America, 41 Slater Dr., 
Elmwood Park NJ 07407; Kyocera Intl., 7 Powder Horn Dr., 
Box 4227, Warren NJ 07060-0227; Magnavox Co., Box 
14810, Knoxville TN 37914-1810; Matsushita Electric Corp. 
of America, 1 Panasonic Way, Secaucus NJ 07094; Minolta 
Corp., 101 Williams Dr., Ramsey NJ 07446; NEC Home 
Electroncis, 1401 W. Estes Ave., Elk Grove Village IL 60007; 
Olympus Corp., Crossways Park, Woodbury NY 11797; 
Panasonic Co., 1 Panasonic Way, Secaucus NJ 07094; 
Pentax Corp., 35 Iverness Dr. E., Englewood CO 80112; 
Philco, Box 14810, Knoxville TN 37914; Quasar Co., 9401 
W. Grand Ave., Franklin Park IL 60131; RCA Corp., 600 N. 
Sherman Dr., Indianapolis IN 46201; Sanyo Electric, 1200 
W. Artesia Blvd., Compton CA 90220; Sears, Roebuck and 
Co., Sears Tower, Chicago IL 60684; Sharp Electronics Corp., 
10 Sharp Plaza, Paramus NJ 07652; Sony Corp. of Amer- 
ica, Sony Dr., Park Ridge NJ 07656; Sylvania (see Mag- 
navox); Zenith Electronics Corp., 1000 Milwaukee Ave., 
Glenview IL 60025 


Wouldn't you like to have a 
new skill you could call your own? 
Learn TV, audio, and video servicing 
with at-home training from NRI. 


You can learn to service and repair 
TW, stereos, electronic musical instru- 
ments and amplifiers, car and portable 
radios, record and tape decks, videocas- 
sette recorders and disc players, almost 
any kind of electronic equipment on the 
market. And you can learn to do it at 
home, in your spare time, without quit- 
ting your job or wasting time and gaso- 
line on night school. NRI will train you. 
We've trained over a million and a quar- 
ter others, with effective methods proven 
over 69 successful years. 

Hands-On Training 

NRI training is practical training 
all the way. Throughout your course, 
youll perform hands-on experience proj- 
ects that make theory come to life and 
give you real understanding. 
Includes Both 25” TV and 
VCR, Plus DMM and More 

As part of your training, you'll 
build your own 25” Heath/Zenith color 
TV a state-of-the-art unit with infrared 
remote tuning, programmable channel 
selection, and the incredible space phone 


Learn by doing with NRI hands-on projects and 
professional instruments that you use and keep. 


for remote calling. You also get a front- 
loading remote-controlled videocassette 
recorder to play your videotaped lessons 
and learn about servicing this complex 
instrument. 

Youll learn troubleshooting tech- 
niques using a professional 3/2-digit 
digital multimeter. You'll use it when as- 
sembling your TV to check demonstra- 
tion circuits you build on the NRI Dis- 
covery Lab, and in your professional 
work. Its the equipment and training 
you need for success. 

Exclusive NRI Training on 
Videotape 

In addition to profusely illustrated 
lessons, you get NRI Action Videocassettes 
. .. videotaped lessons that show you 
graphic presentations of electronic sys- 
tems, vivid closeups of servicing tech- 
niques and professional “shortcuts” to 
study and replay as often as you want. 


Training For Success 
NRI not only prepares you to be- 
come a top technician, we get you ready 
for independence. NRI Video/Audio ser- 
vicing gives you a great new way to earn 
extra money doing part-time servicing 
for appliance and department stores . . . 


building a good-paying new career with 
an electronics firm . . . or even starting 
your own business. You can start small, 
even part-time in your basement or ga- 
rage, make the most of your opportuni- 
ties to grow into a successful business- 


man. 

Free Catalo, 

Mail Card Today 

Send the postage-paid card for our 

free 104-page color catalog describing 
our courses in full, showing all equip- 
ment, lesson outlines, and career oppor- 
tunities. It also shows other exciting 
courses like Microcomputers, Electronics 
Design, Industrial Electronics, Digital 
Electronics, and more. Mail the postage- 
paid card today for your copy, and see 
how you can make the most of your tal- 
ent. If card has been removed, please 
write to: 


NRI SCHOOLS 
NR McGraw-Hill Continuing 
Лт Education Center 
co LYP 3939 Wisconsin Avenue 


wi П Washington, DC 20016 
LI 


We'll give you tomorrow. 


HOW TO 
SHINGLE ОШ PAINT. 
SAVE UP TO E. ON LABOR ALONE. 


Fast and easy, shingles and shakes beat the 
prep out of painting. Goes right over the wall. 
Noscraping, sanding, priming or 
painting. This 20-page pocket _ 
guide is jammed with cost-cut- 
ting, labor saving techniques 


ѕо easy your family can do POCKET 
it-step by step. Ej 
tn ong een toed L3 


Please send me the Cedar 
Wallbanger Guide for installing red 
cedar shakes or shingles on walls. 5¢ 


City State Zip 


Red Cedar Shingle & 


Handsplit Shake Bureau 
16th Ave. N. 


Taking Care of Your Car 


By STEVE MERCALDO 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 


Popuvar Sci 


ENCE, 380 Madison Ave., New York, N.Y. 10017. We'll pay 


$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned. 


From Europe The Ultimate in 


HISTORIC SHIP 
MODEL KITS. 


Plank-on-frame Construction 


World famous kits from Artesania 
Latina, Mamoli, Mantua/Sergal and 
more: large, magnificent replicas 
(many over 4 feet long!) with beautiful 
walnut and mahogany planking 
tings and details exquisitely ci 
bronze, brass and rare hardwoods. 
Large scale plans, step-by-step in 
structions, all materials included. 


Send for 88-pg. full-color catalog 
only $1.00 


MAIL THIS COUPON TODAY! 
MODEL EXPO, INC. Dept. PS-46S 
23 Just Road, Fairfield, N.J. 07007 


Please send me a full color ship model catalog. 
$1.00 is enclosed. 
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CLOGGED 
CROSSOVER 
PASSAGE 


Plugged manifold 


Hesitation and poor fuel economy are 
two symptoms of a plugged or malfunc- 
tioning intake-manifold exhaust- 
crossover passage. The exhaust heat 
aids fuel vaporization for smooth op- 
eration during start-up and cold weath- 
er. First, check the exhaust-manifold 
heat-riser operation. Is the riser OK? 


ADJUSTMENT 
OPENING: 


Check for blockage. Start the engine 
cold, and let it idle for several min- 
utes. Carefully touch the manifold’s 
crossover area with your fingertips. If 
it’s just warm or cool, the passage is 
plugged. Caution: If it’s functioning 
properly, the exhaust-crossover area 
will be extremely hot. 


Stubborn drums 


Brake drums that refuse to come off 
are frequently being held in place by 
their shoes. On self-adjusting brakes, 
a wear ridge often forms in the drum, 
and the shoes settle into this ridge. 
The solution is to back off the brake 
adjuster wheel until the shoes lift out 
of the ridge. The brake drum can then 
be easily removed. 


Squeeze play 


When you use two hands and two 
wrenches to turn it, the carburetor 
fuel-inlet nut often loosens abruptly. 
This usually results in your getting a 
bruised knuckle. To prevent this, po- 
sition the wrenches in one hand so 
that a squeeze will loosen the line 
without disturbing the bowl fitting. 
Reverse the wrenches to tighten it. 


RADIATOR 


AUTOMATIC TRANSMISSION 


Transmission tip 


Periodically inspect automatic-trans- 
mission cooler lines for signs of abra- 
sion or damage. Spotting a worn or 
crimped section of tubing before it rup- 
tures can prevent transmission-oil loss 
and possibly an overhaul. Prevent fu- 
ture damage by supporting lines with 
a rigid clamp or hanger. 


NOW—END GUTTER PROBLEMS FOREVER WITH NEW 


THERMAR WEATHER-FOIL 


THE AMAZING GUTTER ALTERNATIVE 


ө Can't clog 
* Stays clean automatically 


* Eliminates downspouts and 
dry wells 


* Works to prevent ice damage 
* Helps stop water leaks 


* Installs easily in 3 hours 
(average home). 


THERMAR 
Weather-Foil 


STOPS TRENCHING. EROSION. 

Air Foil designed THERMAR WEATHER-FOIL breaks 
up water sheet which usually runs from roof edge. 
Weather-Foil DISPERSES WATER-—produces mil- 
lions of tiny droplets which fall harmlessly to 
earth—pleasantly as a light Barn ain, NO DOWN- 
SPOUTS NEEDED! Eliminates TRENCHING, ERO- 
SION. Helps prevent basement water leakage too. 


AVOIDS SNOW & WATER DAMAGE. 


In winter snow can freeze on roof edge making gut- 

ters ineffective. Heat "leaking" from inside home 

and through roof causes some melting where ice 

and roof meet. Water trapped inside this ice blanket 

can then flow under shingles causing costly damage. 

MEATHEISEOILS. "WEB" design helps prevent ice 
jams. 


NO CLOGGING, NO CLEANING. 


Gutter maintenance can be a constant problem. Gut- 
ters tend to fill with leaves, twigs, and debris. 
WEATHER-FOIL бвр avoids these problems. If 
Cleaning should ever be necessary jet use ordinary 
garden hose—right from ground level ... Amaz- 
ing—because it's so very simple! 


INSTALLS IN JUST THREE HOURS. 


REGULATOR PLUG - 


MOUNTING SURFACE 


Regulator checkup 


Small but important to your car's 
charging system, the voltage regula- 
tor can cause an intermittent-charge 
or no-charge condition. If an instru- 
ment-panel gauge indicates a problem 
or your battery goes dead, clean and 
inspect the regulator's connections and 
ground before replacing the alterna- 
tor, battery, or regulator. 


First Really New Advance In Gutter Design In 100 
Years. Units snap in place using simple mounting 
brackets. Installation for an average” home can be 
made in three hours or less—with just a hammer 
and screwdriver. No experience necessary. 
WEATHER-FOIL is rustproof, corrosion proof— 
should last the life of your home. AND THE COST 
IS MODEST TOO—usually less than the cost of a 
traditional gutter system with its downspouts and 
leaders. WEATHER-FOIL IS VIRTUALLY INVISIBLE 
ONCE INSTALLED. 


If your gutter system is more than ten years old, you should investigate 
THE THERMAR WEATHER-FOIL NOW! 
Protected by US patents — Made in USA 
SEND COUPON TODAY FOR SIMPLIFIED LAYOUT AND ORDERING INFORMATION. DETAILS FREE 


2 


Residents send to: 56 Bramsteele Ad., Suite 8, Brampton, Ontario Lt 


- 25 -- - 


1 JOHNSON POWER TECH Call Toll Free 
THERMAR rinuscoczs {800-084-679 
i RS 
TRUMBULL, CT 06611-0398 ^ 452.0055 

YES , please rush—FREE—all details of the new THERMAR WEATHER-FOIL system, 
designed to end old fashioned gutter problems forever! | understand that | am under rj 
NO obligation whatever. H 
NAME H 
please print 1 
ADDRESS H 
[| 
CITY STATE ZIP H 
d 
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Planer Molder Saw 
Power TOO LS 
in 


Feed 1 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with gle motor. Low Cost 


. « . You can own this power tool for only $50 down. 
i SEND FOR 
30-Day FREE Trial! exciting acts 


NO OBLIGATION-NO SALESMAN WILL CALL 


rere COUPON 


FOLEY-BELSAW CO. 
90808 FIELD BLOG. 


y-Belsaw Co. 
90808 Field Bldg 
Kansas City, Mo. 64111 
YES Please send me complete facts about 
PLANER-MOLDER -SAW and 
details about 30-day trial offer. 


me using our Super-Lok™ Hub 
system or buy pre-cut dome shell 26' to 74' diam 
6” to 24" thick super-insulated struts. Send $4 for 
64 pg 1985 brochure, $8 for 100 pg Plan Book. Also 
Owner-Bullder Dome School. 


) (7. 32, YA 


Rt, 3, North Branch, Mn, 55056. 612-674-4292 


HOW TO FIND 
GOLD NUGGETS 


~ 


Finding gold nuggets or coins is now made easy with 
a new patented gold finding detector. Before with 
other detectors it was virtually impossible because 
of interference from black sand. This new detector 
is unaffected by black sand and can detect pinhead 
size gold nuggets at great range. Its maximum range 
is 17 feet. Free catalog. 


GARDINER ELECTRONICS 
Dept. 49 » 4729 М. 7th Ave. * Phoenix, AZ 85013 


“Say, Smokey—" 


A clinic on cars by Smokey Yunick, 
America's most famous mechanic 


Rotten eggs 


After 200 miles my 1985 Honda Ac- 
cord LX started emitting a rotten-egg 
odor so strong that the car couldn't 
be stored in the garage, which is 
located under the house. Different 
brands and octanes of gasoline don't 
help. What do these powerful odors 
indicate? 

R. Rusato, Frederick, Md. 


Three-way exhaust catalysts like the 
one on your Honda can become pretty 
bad-smelling as they're getting up to 
operating temperature. The air-fuel 
mixture could also be rich—too much 
choke, for instance. Make sure your 
mechanic uses the propane method 
when setting idle mixture; hydrocar- 
bon and carbon monoxide analysis can 
be misleading because the converter is 
working upstream of the exhaust pipe. 
Unfortunately, just about all three-way 
converters stink. 


Shaky brake boost 


My 1983 Honda Accord occasionally 
loses its power brakes. The power 
boost fails just after start-up while 
I'm jockeying to pull into the street. 
Stopping the engine and restarting it 
always cures the problem. What's 
wrong? 

Will Birkner, San Diego, Calif. 


A good place to look for the trouble 
is the vacuum check valve in the 
brake-booster supply line—it's proba- 
bly sticking. 


Exhaust exasperation 


Why can't new cars be purchased with 
stainless-steel exhaust-pipe and muf- 
fler components as an option? I've 
spent untold hundreds of dollars and 
hours on exhaust systems in the last 
20 years. Now my 1982 Ford Escort 
needs an exhaust pipe at 28,000 miles, 
although the muffler is fine. It will 
cost $105 to replace the pipe, and you 
can't just buy the pipe alone. Clever! 

Fred Mathews, Beloit, Wis. 


More and more car models are appear- 
ing with stainless-steel exhaust sys- 
tems, including headers, every year. I’m 
seeing lots of stainless-steel exhaust 


parts on General Motors vehicles. I 
agree that an all-welded system is hell 
when one part goes prematurely. The 
one advantage to this design is that it 
won't leak. 


Overcharged battery 


The battery overcharges in my 1980 
024 Dodge Omni. The alternator, volt- 
age regulator, and battery all have 
been replaced twice. The battery still 
overcharges to the point where its caps 
pop off overnight. 

Warren Gill, Brandon, Miss. 


I suspect a wiring error. For some rea- 
son, the alternator doesn’t know what 
the battery voltage is. Take the car to 
an automotive electrician and have him 
check the input voltage to the voltage 
regulator. It sounds like the voltage 
regulator might be wired out of the 
loop, so there’s no control on the alter- 
nator's output to the battery. 


Why engines knock 


І keep hearing people complain about 
spark knock. When I was a young me- 
chanic in the 1920s, we used to get 
50 cents per cylinder for burning the 
carbon out of engines. Why isn’t this 
done today? 
Pat McVicker 
Daytona Beach, Fla. 


In the old days, carbon was the prob- 
lem. Today, 98 percent of the time it’s 
something else. New engines run hot- 
ter, using leaner fuel-to-air mixtures 
burned at higher compression ratios. 
They also burn fuel without added 
lead. All of these conditions can en- 
courage detonation. Unfortunately, 
under optimum conditions for best fuel 
economy and emissions, combustion is 
difficult to control. Detonation is the 
result. 


Bashed bushings 


In 20,000 miles I’ve gone through 
three sets of upper front-suspension 
strut bushings on my 1983 Dodge 
600ES, and now I need a fourth set. I 
cannot believe how weak the front end 
is. I like this car, but I can’t afford to 
keep it. 

Robert E. Grahn, Poseyville, Ind. 
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I checked with the factory, and they tell 
me the bushings haven't surfaced as a 
major problem. I wonder whether the 
front end is improperly assembled, 
causing the struts to carry loads in- 
correctly. Chrysler Technical Service 
Bulletin 02-04-85 describes the correct 
procedure for diagnosing strut mpunt 
conditions. Bulletin 02-01-83 refers to 
installing front strut upper seats and 
dampers. Maybe one of these will give 
you the answer. 


Rattle and roll 


My 1981 Dodge Aries has a rattling 
noise that comes from the right front 
side of the engine compartment. The 
noise occurs from 15 to 35 mph on 
rough surfaces. The Chrysler dealer 
thought it might be a transaxle prob- 
lem and offered to take it apart and 
explore for $350, but he wouldn't guar- 
antee a solution. The noise is stead- 
ily increasing from month to month. 
I'm almost ready to let the dealer take 
a second look. 
Lynn Venteicher 
Pella, Iowa 


The noise you describe sounds like it 
could be caused by strut-bushing fer- 
rule movement or loose sway-bar link 
ferrules. Have the dealer refer to 
Chrysler Technical Service Bulletin 
02-06-81. 


Crooked path 


My 1985 Nissan Maxima GL pulls to 
the left on acceleration. The dealer has 
checked the alignment on all four 
wheels and tried installing another set 
of tires. New motor mounts were also 
installed. Nothing helps. 

Sam Antonio, Elmont, N.Y. 


Front-wheel-drive cars with low-profile 
tires are especially sensitive to a tire 
that is slightly conical—that is, a tire 
with one shoulder slightly smaller in 
diameter than the other. Гое heard that 
this problem is fairly common on Max- 
imas. Your best bet would be to swap 
front tires with a Maxima that doesn't 
have the problem. See if that cures the 
pull. If that's not practical, try switch- 
ing your left and right front tires and 
see if the pull changes. Otherwise, look 
for something loose in the front sus- 
pension or drive train that might allow 
movement when torque is applied. 


team up for 
professional 
training 
in auto 


Includes famous Sun 


Only NRI trains you so thoroughly, so profes- 
sionally for a career. . . even your own business 
„іп auto servicing. Only NRI includes famous 
Sun and Autocraft equipment as part of your 
training. And only NRI does it all in your own 
home, at your convenience, with a program de- 
veloped with the help of pros like Richard Petty, 
leading stock car driver and NRI consultant. 

Includes Sun Equipment, 

Choice of the Pros 

NRI training is based on plenty of hands- 
on experience. And you get that experience 
using the real thing. You learn to use the 
famous Sun Gun* inductive timing light, Sun 
compression tester, vacuum gauge, remote 
starter, and the Sun inductive diagnostic 
analyzer. 

Finally, you get your own Autocraft igni- 
tion analyzer oscilloscope, the master mechanic's 
master instrument. Its electronic patterns let 
you "see" right into an engine, spot problems 
and make adjustments on 4, 6 or 8 cylinder 
engines, even racing and high-performance cars. 

Training Covers the Complete Car 

You learn auto servicing from bumper to 
bumper, at home in your spare time. NRI starts 


[| Afr... Е; 


McGraw-Hill Continuing 
ни Сото Avenue, аео О "ry! 20016 


you out with the high-demand under-hood 
services... tuneups and diagnostic work. 
Then you move on to tire and brake work, 
alignments, transmissions, power steering, air 
conditioning, even engine rebuilding. It's 51 
information and know-how packed lessons, with 
an extra bonus of special training in diesel 
engines plus 6 special texts covering body work, 
certification, starting your own business, 
and more. 

Pro Training from 

the Pro Trainers 

Nobody has more know-how in at-home 
technical training, nobody has more successful 
graduates. Only NRI/McGraw-Hill combines 
almost 70 years experience with the resources 
of the leading educational publisher to give you 
the training you need to become your own 
man. See for yourself. Mail the coupon today for 
your free catalog showing all the opportunities 
and describing lessons and equipment in detail. 
Train at home, train for the future with NRI and 
Sun. 

If coupon has been removed, write to 
NRI Automotive School, 3939 Wisconsin Ave., 
Washington, DC 20016 

MAIL FOR FREE CATALOG 


© Please check one free catalog only. І 
на (C) Automotive Mechanics Course 


C Air Conditioning, Refrigeration, 
Heating and Solar Technology 


We'll give you tomorrow. 


For Career courses 
approved under Gi bill 


C check for details. 


Courses 
C] Small Engine Repair Course 
С Appliance Servicing Course 


C] Locksmithing Course 
C Building Construction Course 


(Please print) 


X 
ge Telephone Servicing Course 


C Industrial Electronics 


Got а car problem? Send it to "Say, Smokey—," Роғдля 
‘Science, 380 Madison Ave., New York, N.Y. 10017. All let- 
ters are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey can- 
not reply to letters not selected for publication. 


Address 


C1 TViAudiovVideo Servicing, Com- 
munications Electronics, Micro- 
computers, Electronic Design 


uw x-- ea 
E 


City/State/Zip 
Accredited by the National Home Study Council 


Technology, Electronics Courses [| 
947-046 
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CALL 
312-382-5050 


GAMES 


Electronic Arts 
A0684 DR. J & LARRY BIRD GO 1 ON ! (D) 
А0685 MOVIE MAKER (D) ..... 

А0686 SEVEN CITIES OF GOLD (D) 
А0687 PINBALL CONSTRUCTION SET (D) . 
A0688 MUSIC CONSTRUCTION SET (D) 
А0689 FINANCIAL COOKBOOK (D) . 

L.E. (D) 


Atari 
A0544 STAR RAIDERS (С)... 
A0545 MISSILE COMMAND (C) 
A0546 GALAXIAN (C) . 
A0547 DEFENDER (C). 
A0548 DIG DUG (C). 


A0549 DONKEY KONG (C) $16.95 
A0555 PENGO (С). $16.95 
A0556 MILLIPEDE (C). $16.95 


A0557 JUNGLE HUNT (C) . 
A0559 MOON PATROL (C) 
А0560 FINAL LEGACY (C) 
A0561 FOOTBALL (C) 
A0562 TENNIS (С). 
A0563 TRACK & FIELI 
A0564 EASTERN FRONT (C) . 
A0566 ADVENTURE WRITER (D) 
A0567 STAR VOYAGER (О). 
А0568 SARGON II (D).. 
A0569 MS PACMAN (C) 
A0570 DONKEY KONG JR (C) 
A0571 POLE POSITION (D) . . 


Broderbund 

A0514 MASK OF THE SUN (D) . 
А0515 OPERATION WHIRLWIND (D) 
А0516 SPELUNKER (О). 
A0517 LODE RUNNER (D) 
A0518 WHISTLERS BROTHEI 
A0502 STEALTH (D)......... 
A0670 CHAMPIONSHIP LODE Ri 
А0671 KARATEKA (О)................... 


Activision 
A0597 PAST FINDER (D) .. 


A0667 MASTER OF THE LAMPS (D) г 
А0668 GR AMER CROSS CNTRY RD RACE (0)... . 


Suncom 
А0190 PARTY QUIZ (О)... 
А0193 GENL EDITION 2 (D) 
А0194 GENL EDITION 3 (0) 
А0195 SPORTS EDITION (D) . 

А0196 EDUCATION EDITION (D) 
А0197 BIBLE EDITION (D) . 
А0198 ENTERTAINMENT E 


Avalon Hi 
А0573 TGIF (D) . 
A0574 FLYING ACE (D). 
A0575 MIDWAY CAMPAIGN (T) 
A0576 B-1 NUCLEAR BOMBER (Т). 
A0577 LEGIONNAIRE (D) . 
А0578 TAC (D)...... 

0579 MARKET FORCES (D) 
A0580 PANZER JAGD (D). 
A0604 FREE TRADER (D) . . 
А0605 EMPIRE OF THE OVERMIND (О). 
А0606 QUEST OF THE SPACE BEAGLE (D) . 
А0607 CLEAR FOR ACTION (О). 
A0608 PARIS IN DANGER (D) 
А0609 GULF STRIKE (D). 
А0504 GALAXY (D) 
А0505 ANDROMED, 
А0506 COMPUTER STOCKS & BONDS (D) 


Add $3.00 for shipping. handling and insurance. Illinois residents 
please add 6", tox. Add $6.00 for CANADA. PUERTO RICO. HAWAII 
егэ. Conodion orders must be in U.S. dollars. 


з Check, Money Order or 
у. 210 7 days for phone orders. 
VISA — MASTER CARD — C.O.D. 

No C.O.D. to Conodo. APO-FPO. 


ATARI 


Software Sale 


EDUCATION 


Xerox 
A0412 STICKYBEAR ВОР (D)... 
A0413 STICKYBEAR NUMBERS (D) 
А0414 STICKYBEAR BKST BOUNCE (О). 
А0415 STICKYBEAR OPPOSITES (D) 
А0416 STICKYBEAR АВС (0). 
А0417 STICKYBEAR SHAPES 


BUSINESS 


A0201 ATARI WRITER (C) . 
А0203 VISICALC (О)... 
A0204 HOME FILING МА! 
А0206 FILEWRITER (О)... 
А0207 REPORT WRITER (D) 
A0208 MENU WRITER (D) . 
А0209 FAMILY FINANCE (D) 
A0210 HOME INTEGRATOR (D) . 
А0211 SMALL BUS INVENTORY (D) 
А0212 SALESMAN'S EXPENSES (D) . 
A0214 RETAIL INVOICE (D) . 
А0215 TIMEWISE (О)... 
A0216 PEACHTREE G/L (D) . 
А0217 PEACHTREE A/R (D) . 
A0218 PEACHTREE A/P (О). 
А0717 SYN CALC (0)..... 
А0718 SYN CALC TEMPLATES (0). 
A0672 APPT PLNR/WKLY SCHEDULE (0) . 
А0673 ACCOUNTS RECEIVABLE (0). 
А0674 ACCOUNTS PAYABLE (D)... 


Synapse 
А0534 ENCOUNTER (D). 


А0538 RAINBOW WALKER/COUNTDONM "00у :: 
А0539 FORT APOCALYPSE (D) 
А0540 BLUE MAX (D). .... 
A0715 MIND WHEEL (D) 
А0716 ESSEX (D) ....... 


Epyx 

А0520 JUMPMAN (D) 
А0521 DRAGON RIDERS OF PERN (D) . 
A0522 SUMMER OLY GAMES (D) 
A0523 PITSTOP II (О)... 
А0524 BALL BLAZER (D) 
А0525 RESCUE ON FRACTULUS (D) 
А0693 KORONIS RIFT (D) . 
А0692 THE EIDOLON (D) - 


Strategic Simulations, Inc. 
А0601 SHOOTOUT AT OK GALAXY (D) 
А0602 DNIEPER RIVER LINE (0). 
А0603 SPACE COWBOY (D) . 
А0526 KNIGHTS OF THE DESERT (D). 
А0527 FIELD OF FIRE (D) 
А0528 FORTRESS (D) .. 
А0529 COSMIC BALANCE (D) 
А0530 IMPERIUM GALATUM (D) 
А0531 RAILS WEST (D) 
А0532 TIGERS IN THE SNOW (D) 
А0533 50 MISSION CRUSH (D) 
А0590 BROADSIDES (D). . 
A0591 COMPUTER QUARTERBACK (О). 
А0592 COMPUTER AMBUSH (D) 
А0593 COMPUTER BASEBALL (0). 
А0712 COLONIAL CONQUEST (D) 
А0713 COMBAT LEADER (0) 
А0714 KAMPFGRUPPE (D) . 


ORDER 
TODAY 


CALL 
312-382-5050 


(T) Tape, (C) Cartridge, (D) Disk. 


Atari 

А0420 ATARI MUSIC I (D) . 
А0421 ATARI MUSIC II (D) . 
А0422 INTRO PROG | (T) 
А0423 INTRO PROG II (T) 
A0424 INTRO PROG III (T) . 
А0425 ATARI LAB STARTER 
А0426 ATARI LAB LIGHT MOD ( 
А0428 SKYWRITER (С 

А0429 CONVERSATIONAL FRENCH (Т) . 
А0430 CONVERSATIONAL SPANISH (T) 
А0431 MY FIRST ALPHABET (0) 
А0432 SPEED READING (T) 
A0433 TYPO ATTACK (C) .. 
А0435 VERBAL MODULE SAT (D). 
A0436 SAT SAMPLE PRETEST (D). 
А0437 MATH MODULE SAT (D) 
A0438 TOUCH TYPING (Т)... 
А0439 JUGGLES RAINBOW (D) 
А0440 JUGGLES HOUSE (D) 
А0442 TOUCH TABLET/SOF 
A0443 PAINT (0)......... 
А0315 PILOT/TURTLE GRAPHICS (C) . 
A0316 LOGO (C) 
A0318 ASSEMBLER/EDITOR (C) 
А0319 MACRO ASSEMBLER (C) 


Spinnaker 4 
А0444 LINKING LOGIC (С). 
A0445 DANCE FANTASY (C) 
A0446 MEMORY MANOR (C) 
A0447 LOGIC LEVELS (C) 
A0448 KINDERCOMP (D) 
A0449 FACEMAKER (О) 
A0450 KIDS ON KEYS (D) 
А0451 GRANDMAS HOUSE (D) 
А0452 KIDWRITER (0). 
А0453 FRACTION FEVE! 


А0455 TRAINS (D) ....... 
А0456 ALPHABET ZOO (О). 
А0457 AEROBICS (р)... 
А0710 DELTA DRAWING (C). 
A0711 ADVENTURE CREATOR (C) 


American Educational Computer 
А0459 VOCABULARY WORD BLDR (D) 
A0460 GRAMMAR WRK USE SKILLS (D) . 
А0461 WORLD GEOGRAPHY FACTS (D). 
A0462 SPANISH VOCAB SKILLS (D). 
A0463 FRENCH VOCAB SKILLS (D) . 
A0464 WORLD HISTORY FACTS (D). 
A0465 US HISTORY FACTS (D). 
A0466 US GEOGRAPHY FACTS 


А0467 US GOVERNMENT FACTS (D) . $16.95 
A0468 A PLUS LEARN TO READ (D). $24.95 
A0470 A PLUS READING COMPREHENSION (D) .$24.95 
А0471 COMPUTER LEARNING PAD. $37. 


A0418 BIOLOGY FACTS (Р)... 
А0493 ELEM SCIENCE 3 & 4 (D) 
А0494 ELEM SCIENCE 5 & 6 (D) 
А0495 ELEM SCIENCE 7 & 8 (D) 


DLM 


A0680 SPELLING WIZ (О)... 
A0681 ALIEN ADDITION (D) 
А0682 METEOR MULTIPLICATION (D) . 
А0683 ALLIGATOR MIX (D) . 


Artworx 
А0738 LINKWORD LANGUAGE-SPANISH (D) . 


A0739 LINKWORD LANG-FRENCH (D) . 17.95, 
A0740 LINKWORD LANG-GERMAN (D) $17.95 
A0741 LINKWORD LANG-ITALIAN (О). 


A0663 MONKEYMATH (D) 
А0664 MONKEY NEWS (D) 


COMPUTER DIRECT 


We Love Our Customers 
22292 N. Pepper Rd., Barrington, Ill. 60010 


312/382-5050 to order 


JN 52K Lowest Price In The USA! 152K 
As: Computer System Sale 


* Students * Word Processing * Home * Business 


LOOK AT ALL YOU GET FOR ONLY $ 379 INDIVIDUAL| SAVE 


LIMITED QUANTITIES SYSTEM PRICE LIST PRICE SALE PRICE 
@ Atari 130XE 152K Computer $249.00 $134% OVER $100 
@ Atari 1050 127K Disk Drive 299.00 159°» ANS ONLY 
@ Atari 1027 Letter Quality 20 CPS Printer 299.00 159° $3 79° 
Atari Writer Plus Word Processer with Spell Checker 59.95 49°» 


Atari BASIC Tutorial Manual 16.95 12° ЅҮЅТЕМ 
All connecting cables & Т.У. interface included. SALE PRICE 


% Monitors sold separetly TOTALS $923.90 $517.75 
CALL FOR 1027 PRINTER REPLACEMENT OPTIONS 


Other Accessories List Sale Add $9.95 for 
* 12" Hi Resolution Green Screen Monitor $199.00 $79.95 Connection Cables 
x 13" Hi Resolution Color Monitor $399.00 $159.95 Add $10 for UPS 


15 DAY FREE TRIAL. We give you 15 days to try out this ATARI COMPUTER SYSTEM! ! If it doesn't meet your expectations, just send it back to us prepaid 
and we will refund your purchase price!! 90 DAY IMMEDIATE REPLACEMENT WARRANTY. If ony of the ATARI COMPUTER SYSTEM equipment or 
programs fail due to faulty workmanship or material within 90 days of purchase we will replace it IMMEDIATELY with no service charge! ! 


Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service 
* One Day Express Mail * Programming Knowledge * Technical Support 


Add $25.00 for shipping and handling!! COMPUTER DI RECT 


Enclose Cashiers Check, Money Order or Personal Check. Allow 14 
days for delivery. 2 to 7 days for phone orders. 1 doy express mail! We Love Our Customers 
We accept Visa and MasterCard. We ship C.O.D. to continental 22292 N. Pepper Rd., Barrington, Ill. 60010 


U.S. addresses only. Add $10 more if C.O.D., odd $25 if Air Mail 31 2/382 5050 to order 


HEAVY DUTY AIR TOOLS 
AT BIG SAVINGS TO YOU 


FACTORY NEW! FIRST QUALITY! 


As authorized liquidators of consumer products, we sometimes run across special 
opportunities that are NOT genuine liquidations. And here is one of them! The U.S. importer 
of these industrial quality air tools was anxious to expand its market. We knew we could 
provide the big sales volumes they were looking for. But first, we thoroughly inspected the 
tools to assure top quality for our customers. Then we checked on the importer's service. It 
was efficient concerning warranty, parts and service. So we wrapped up the deal! And 
here itis! Outstanding values on exceptionally fine quality air tools. Get the ones you need 
or always wanted...at money-saving LOW prices! 


ALL AIR TOOLS BACKED BY IMPORTER’S ONE YEAR WARRANTY! 


жч. 3/8" AIR 
RATCHET 
WRENCH 


Sturdy, solid metal construction. 
Fast and easy to use on nuts and 
/ bolts. All ball bearing design 
/ Variable speed throttle. Durable 
ratchet head supplies up to 50 Ibs 
torque. Positive socket retention. 

4 CFM at 90 PSI. 150 RPM 
settings: 150, 195, 215, 230 


фе 25 em 


d 1/2" 
IMPACT 
WRENCH 


Rugged, one-piece aluminum 
housing. Pistol-grip handle with 
contoured trigger throttle. Built- 
in air regulator. 4.5 CFM at 90 
PSI. 6500 RPM. Four torque 


item H-1114-4144-081 Ship. hand: $4.00 Mfr. List: 571.00 
= Liquidation Price 


пет Н-1114. 


GREASE GUN 


Acute angle for easy access in 
hard-to-reach areas. Air vent 
valve, Three-way filling: from 
pump, suction of bulk lubricant, 
ог cartridge load. Delivery at 
1500-5000 PSI, 30-150 PSI air 


pressure needed. 


Mfr. List: 549.99 
Liquidation Price... . . 
Item H-1114-4144-291 Ship, hand: $3.00 


AIR 
NIBBLER 


For metal cutting where precision 
and flat edges are desired. Adjust- 
able die guide for forward, back- 
ward, right or left. Cuts up to 1/16" 
steel; 5/64" aluminum. Alloy steel 
punch. 4 CFM at 90 PSI. 3500 RPM. 


ми.шй........ 599.95 


PAINT 
SPRAY GUNS 


SILVER TOUCH GUN 


Dual action trigger for air 
only or air/paint. Adjust- 
able pattern. 4-6 CFM at 
70-110 PSI. 1-41. alumi- 
num canister. Dripless 
vent. 


Mfr. List . ..%92.00 


пет H-1114-4144-069 Ship, hand: $4.00. 


‘order by phone, 24 hours 
a day, 7 days a week. 


Toll-Free: 1-800-328-0609 
Your check is welcome! 

No delays in orders paid by check 

Sales outside continental U.S. are subject to special 
conditions. Please call or wri to inquire. 


Lia cm $34 b: А C.0.M.B. Direct Marketing Corp. item Н-1114 
Рпсе.... 1 14605 28th Ave. N./Minneapolis, MN 55441-3397 
пакт P1114 4144-101 || Send 3/8" Air Ratchet Wrench(es) ltem H-1114- 
Ship, handling: $5.00 4144-051 at $25 each plus $4 each for ship, handling. 
1 Send... Grease Guns(s) Item H-1114-4144-291 at $20 
each plus $3 each for shipping. handling. 
Send. Silver Touch Spray Gun(s) Item H-1114-4144- 
1 101 at $34 each plus $5 each for shipping. handling. 
Send__Touch-Up Spray бшщ) Item H-1114-4144- 
093 at $24 each plus $5 each for shipping, handling. 
|| Send__1/2” Impact Wrenchtes) Item Н-1114-4144- 
028 at $26 each plus $3 each for shipping, handling. 
Send. Air Nibbler(s) Нет H-1114-4144-069 at $59 
| cach plus $4 each for shipping. handing 
(Minnesota residents add 6% sales tax. Allow 3-4 weeks 
for delivery. Sorry. no C.O.D. orders.) 
C2 My check or money order is enclosed. (No delays in 
| processing orders paid by check, thanks to TeleCheck.) 
Charge to my: O MasterCard, O VISAS 
Acci No pL. 
| PLEASE PRINT CLEARLY 


(ессе) VISA 


ma 


SPRAY GUN 
For shading, spotting. Self-cen- 
tering brass nozzle. Adjustable 
pattern. 8-oz. aluminum cup. 
1.8mm orifice. 2.8 CFM at 30 
PSI. 4 CFM at 50 PSI. 


Mfr. List $24 


oe 
Item Н-1114-4144-093 [ | 


Ship, handling: $5.00 


с.о. м в В. Direct Marketing Corp. 


Authorized Liquidator 
14605 28th Avenue North 
Minneapolis, Minnesota 55441-3397 


Sign Here 
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Never-ending hot water 


[Continued from page 108] 


cording to the engineers' figures. That 
includes 56 cents for boosting the 
water temperature plus the daily 
standby heat loss of 62 cents. That sec- 
ond number comes from multiplying 
the daily standby loss at six percent 
per hour by the value of the heat 
stored in the tank (43 cents). 

On the other hand, Thermar’s Home- 
master Deluxe, a gas-fired tankless 
unit, has no standby losses or a tank 
to hold heat. The 53-cent daily oper- 
ating cost is reportedly more efficient 
than using a conventional heater to 
supply the average family's hot water. 

For electric heaters, the yearly cost 
is $549 for 50-gallon storage units and 
$339 for tankless models, say Ther- 
mar's engineers. Here's how they break 
down the daily cost: With electricity 
at eight cents per kilowatt-hour, and 
a three-percent hourly standby loss, 
the storage tank costs $1.45 to run. 
Two small tankless heaters in series 
can reportedly supply 64.3 gallons of 
hot water for 93 cents. 

A tankless heater can also save your 
pipes. Water can be a nasty thing: 
Kept above 120 degrees in a storage 
tank, the water's alkali calcium will 
corrode the pipes and tank. The higher 
the temperature, the more severe the 
corrosion. Unchecked, calcification can 
shut down a water heater and lead to 
costly re-piping jobs. 

To enjoy the economical benefits of 
a tankless heater, you may have to 
change water-use habits. Unlimited 
hot water is available—all you have 
to do is a little planning. *You can't 
take a shower and run the dishwasher 
simultaneously" says NBS's Harris. 
"One appliance at a time may be the 
rule, although you may be able to 
shower and run the faucet." 

If that's too drastic a change, con- 
sider installing a tankless heater as 
a point-of-use booster. Keep the stor- 
age tank, but turn the thermostat 
down to 110 degrees. This will save 
energy, cut standby loss, and help 
avoid pipe corrosion. Then add a boost- 
er as close as possible to the dish- 
washer to push the temperature up 
to the necessary 140 degrees. 


Endless hot shower 


The quintessential point-of-use heat- 
er is the unique self-heating electric 
shower head from Pecbras that con- 
nects to the cold-water line. “You don't 
even need a hot-water heater—tank- 
less or storage—to use this shower 
head,” says Erwin Frey, president of 
Pecbras. 

The two-pound UL-listed unit re- 
places your shower head. On first 
blush, you might think that electricity 
and water don’t mix—and you're right. 
Installed properly, they won't. The 


heavy-duty electrical cord is pushed 
through the shower wall, under the 
shower head. Inside the wall, it hooks 
to a waterproof junction box. 

How steamy will an endless shower 
be? “At one-and-a-half gallons per 
minute, the water temperature is be- 
tween a hundred ten and a hundred 
twenty degrees,” says Frey. “At two 
gallons per minute, it’s about ninety- 
five degrees.” According to Frey, the 
low-flow shower is quite pleasurable. 
“In many water-saving heads, there 
are holes only around the circumfer- 
ence. In our unit, there are fifty-two 
holes eight-tenths of a millimeter wide 
all over the head.” 

Savings with a booster-and-storage- 
tank combination can add up. “A boost- 
er heater can give a thirty-three per- 
cent saving in hot-water heating bills,” 
says Lynn Jardinico of Chronomite. 
“We estimate that in ten years, a 
homeowner can save $3,500. That rep- 
resents a forty-percent saving on en- 
ergy costs and sixty percent on the 
projected cost of replacing a storage 
tank and pipes.” 

Finally, there’s one use of a tankless 
heater that isn't concerned with energy 
savings: as a stand-in for sunshine in 
solar-heated hot-water systems. 

On some days sunshine isn't abun- 
dant enough to heat the water in a 
collector tank. When that happens, a 
modulating tankless heater can boost 
the water from a solar tank to a pre- 
set temperature. 

There's only one complication: A 
modulating unit always provides some 
heat when activated. "Our unit can 
modulate down from 77,000 to 22,000 
Btus per hour," says Controlled Ener- 
gy’s Pierre Moffroid. “But it always 
fires at least 22,000 Btus.” So water 
that's already 140 degrees will be 
heated again. Although many units 
will automatically shut down when 
the water temperature exceeds 180 de- 
grees, bypass and mixing valves are 
needed for protection against slightly 
lower but still scalding temperatures. 

You can avoid the plumbing chore 
of installing those valves if you're will- 
ing to forgo temperature control. Aqua- 
vac, a fixed-output heater, features a 
unique gas-control valve that shuts off 
the burners when the incoming water 
hits 140 degrees. There is no mini- 
mum firing level. Moffroid says he ex- 
pects the American Gas Association 
to approve a similar valve soon. ^With 
a zero-modulation valve, our heater 
will be able to turn the gas off if the 
water arrives at a hundred forty de- 
grees,” says Moffroid. “At a hundred 
thirty-five degrees, the unit will kick 
on, add five degrees, then shut off.” He 
expects to have zero-modulating units 
on the market by early 1986. — Els 


„МП Garden Way's amazing 
new TRAIL BLAZER Sickle 
Bar Mower! 


Mow an overgrown mess like this.. 


* Controls nuisance growth in those areas 
you want to keep under control — but 
don't want to mow as often as your lawn! 

* Cuts the thickest, toughest, tallest vege- 
tation — including woody brush! 

* Goes anywhere — even steep slopes! 

* Big 35” wide cut — powered 
wheels — mows 1000 sq. ft. 
of overgrown weeds in less 
than 5 minutes! 

FROM THE MAKERS OF 


TROY-BILT. 
-Roto Tilers ~ 


Send for FREE Details TODAY! 


in less than 20 minutes! 


517 
Garden Way Manufacturing Co., Dept. A295 
102nd St. and 9th Ave., Troy, NY 12180 


YES! | want to know more about the amazing | 
TRAIL BLAZER Sicklebar Mower! Please send | 
me a complete FREE INFORMATION package, [| 
including prices, models, special SAVINGS 
OFFER, and No-Money-Down Payment Plan. |l 
[ 


Name. 

Address. 
City. 
State. Zip. 


el mme modd 


ee ee ey 


©1986 Garden Way Inc. 


Battery dead? Get help immediately, with. . . 


“Start-n-Charge” у: $1925" 
*But read the ad for an even better deal! " E) @ Dead battery? 


hen you tun the keyin your ignition, you exp pere 


to jump into action with a reassuring “whoos! 
usually quite without warning—you hear a sickenin, 


annoyances, 


battery is dead. Nothing can move you. It's one of life's truly great 


Start-n-Charge 
you are usually 
back on the road 
in less than five 
minutes, 


You can charge your battery and start your car with Start-n-Charge, 
one of the most useful automobile accessories to come along in 
years. Simply plug the unit into your car's cigarette lighter, and the 
other end (connected by a 15-ft cable) into the cigarette 
lighter of another car with a working battery. Usually, the 
job will be done in five minutes, and you are ready to go. 
This advanced unit is much superior to the primitive 
"jumper cables" that careful drivers carry. They are bulky, 

lirty and dangerous: you subject yourself to acid burns, 
electric shock, and serious eye injury. With them, you 
have to work under the hood, you are exposed, and you 
might not know which pole is which. How different 
with Start-n-Charge: no fuss, no bother, no dirt, no dan- 
ger. Plug it in, and in five minutes you are ready to go! 

We import this proven automotive product in large 
quantities and can offer it for just $19.95. But we have 
an even better offer, a very special deal: Buy two for 
$39.90, and we'll send you a third one, with our com- 
pliments—absolutely FREE! For safety and for peace 
‘of mind, you should carry Start-n-Charge in the glove 
comi ts of every one of your cars. You may not 
need it for months. But if yore. will you ever be 
glad that you have it! 

FOR FASTEST SERVICE, ORDER 
TOLL FREE (800) 431-9003 
24 hours a day, 7 days a week 


Please give order 41700191. If you prefer, mail 
check or card authorization and expiration. We 


Start-n-Charge, $4.95 for three. Add sales tax for CA 
delivery. You have 30-day return privilege and one 


year warranty. 


need daytime phone for all orders and issuing 
bank for charge orders. We cannot ship without 
this information. UPS/insurance: $2.95 for one 


since 1967 
131 Townsend Street, San Francisco, CA 94107 
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Science, 380 Madison Avenue, New York, М.Ү. 10017 


ONE-MAN 
Sawmill 


Doit Yourself 


DOMES 


Build your attractive, energy-efficient dome using 
‘our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy 
duty. easy-to-use connector system, and cut your 
own lumber. Catalog. $6. 
Timberline Geodesics, Inc. - P-4 
2015 Blake, Berkeley, CA 94704 

(415) 849-4481 


The Only 
ONE-MAN 
PORTABLE 
SAWMILL Of Its Kind In The World! 


| Send $5.00 
Today To > 


WHAT'S HE DOING! 


Making a Concrete 
Flower Pot... and GE$ 


M res need good, high-quality lumber, don't let 
inflated lumber prices stop your important build- 
ing projects. The Foley-Belsaw goes right to the | 
trees and turns out smooth, true-cut lumber 
even beginners get excellent results. Just one | 
man (no crew needed) can easily cut enough on 
weekends to save hundreds of dollars over high | 
lumberyard prices. For power use tractor PTO 
or other low HP diesel or electric unit. Factory- 
direct selling keeps price low, and convenient 
time payments may be arranged. 

Send for FREE BOOK! Just mail coupon below for 
“How To Saw Lumber" booklet and complete facts 
on the One-Man Sawmill. There is NO Obligation 
and NO Salesman Will Call on you. Do It TODAY! 


Foley-Belsaw Ci 
| 30614 Field Building 

Kansas City, Mo. 64111 
Please send all facts and details in 
your FR. BOOK "How To Saw 
Lumber". I understand there is No 
Obligation and that No Salesman will 
call on me. 


Do Your Own Work 
with Magnatrac. 


|4------------- 
| af Assemble this unique Tractor 

Kit. Thousands used for land: 

scaping, gardening, ting! 

V. CATALOG of "factory made! 

Mognatrac Kits. 5 1.00 

V PLANS to build э Magnatrac 

0 from local ma 5700 


B — STRUCKKIT, Des 
* Wi: 530; 


Make25105100 per hour 


Address. — 
e ETT TT 
MAKE THIS SHADE 
FOR LESS. 
THAN $75.00 


ЕЙ Send $1.00 for our big catalog of 
stained glass supplies. 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


“My son (age 12) and | put it together in 12 hours 
Super Tryke Original 


p93 Mel Fo 
Sunrise Beach. МО 


Hauler 


* Bucket seat or * 500 ibs. payload, * Choice: solid axle or 
optional bench seat. 800 Ibs. capacity. * Y4 ton payload on differential for 
Reverse gear on * Dump box or 3-or4-wheel models. easier handling. 
STX Motels. optional flatbed. * Conventional steering ө Automatic transmission 
wheel. - no shifting! 


Save $200 to $1000 when you build it yourself! Choose 
from 20 ORV models. Easy to assemble. Thousands 
from ages 8 to 80 have — using big 22x34" chart, 


common tools. Or see your Carl Heald dealer for 
assembled kits. Call or write for yours today. 


OMR., PO. Вох 1148 САШ 1-800/253-1030. 


| 


п Harbor, МІ 49022-1148 — in MI 616/849-3400 


E CARL HEALD INC. 


REMOVES VOCALS FROM RECORDS! 
Now You can sing with the world’s best bands! 
The Thompson Vocal Eliminator can remove 
most or virtually all of a lead vocal from a standard 
stereo record and leave most of the background 
untouched! Record with your voice or perform live 
with the backgrounds. Used in Professional Perfor- 
mance yet connects easily to a home component 
stereo system, Not an equalizer! We can prove it 
works over the phone. Write or call for a Free 
Brochure and Demo Record. 
LT Sound, Dept. PS-3,P.0. Box 338, 
Stone Mountain, СА 30086 (404) 493-1258 
24 HOUR PHONE DEMO LINE: (404) 493-6879 


Complete Satellite Listings 
Sample Copy $1, or call toll free 


800-358-9997 in U.S. 800-556-8787 in Ca. 
707-725-2476 all others 


Р.О. BOX 308H0301 FORTUNA, СА 95540 | 


LEARN TV/VCR 
н REPAIR 


ом you can train at home in spare time for a money-making 
career as a TV/VCR Repair Specialist. No previous experi- 
ence necessary. No need to quit your job or school. Everything 
is explained in easy-to-understand language with plenty of draw- 
ings, diagrams and photos. We show you how to troubleshoot 
and repair video-cassette recorders and TV sets, how to handle 
house calls and shop repairs for almost any make of television or 
VCR. Tools are included with your course so you can get 
‘hands-on" practice as you follow your lessons step by step. 
Send for free facts about the exciting opportunities in TV/VCR 
Repair and find out how you can start making money in this 
genome. MAIL COUPON TODAY __ _: 
FICS SCHOOL OF TV/VCR REPAIR, Dept Pcoss 


ct 1| Scranton, Pennsylvania 18515 


Please send me full information and color brochure on owl can p 
earn ТУЛСА Repair at home in my spare time. | understand 
| "ее в по obicaton and по salesman wil visit me 1 
Мате. Age. r 
Address. 
| City/State/Zip. 1 
Sci l ал: aie Ki 


QUIT YOUR JOB or START PART-TIME. 
Chimney Sweeps Are Urgently Needed Now! 


My name is Tom Risch. I'm go- 
ing to show you how to make 
$200.00 a day saving people 
from dangerous chimney fires. 


This is serious business. People are paying 
$55.00 to have their chimneys cleaned, and the 
average sweep completes the job in less than an 
hour. You can make $200 a day part-time— 
$1,000 or more a week full-time. Now before 
you turn the page, let me explain. 

Tens of millions of people are burning wood 
to supplement the high cost of oil, gas, and 
electric heat. There are now over 50 million 
woodburning chimneys in the U.S. —an increase 
of 10 million in only one year. 

As a result, an estimated 44,000 chimney fires 
killed almost 1.000 people last year and de- 
stroyed over 180 million dollars in property. 

Thousands of chimney sweeps are needed 
now. 


Time Bomb In Your Chimney 

A dirty chimney with about a quarter inch of 
soot contains a highly flammable substance 
called Creosote. If a spark from your fireplace or 
woodstove ignites the creosote in your chim- 
ney—watch out! The draft gets stronger and 
stronger, and before you know it, the entire 
inside of the chimney catches on fire. 

As the fire grows in your chimney, the draft 
also increases to a tremendous velocity. The 
heat, generated from the draft and the burning 
creosote reaches a temperature of up to 3,000° F 
which is hot enough to melt the mortar holding 
the bricks together. Secondly, small flaming balls 
of creosote loosen from the side of the chim- 
ney and are projected out of the top with the 
force of a jet engine 

Like a roman candle, these flaming creosote 
balls shower the area. Some land on your roof, 
on your lawn and on your neighbor's home. The 
excessive heat of the chimney can catch the 
wood framing of your house on fire. 

Tlie only way to avoid a disaster like this is to 
clean the chimney before it catches fire. This is 
where you come in 


Chimney Sweeping 

Here's a new business where you can earn 
more in one hour than most jobs pay for a whole 
day. More in one week than a lot of people make 
in an entire month. You're the boss. You set the 
hours and best of all, it's fun. You'll work your 
tail off, but the business will be your baby. I've 
had people tell me that the August West Chim- 
ney Cleaning System literally changed their 
lives. Not just because of the money they are 
making or the fact that they use more lvory soap. 
but mainly because they are motivated. They're 
doing their own thing and loving it. 


How Much Money? 

Recently I telephoned some of the people we 
helped get started in the chimney cleaning busi- 
ness. | wanted to find out— first hand —just how 
well they were doing. Here's what a couple of 
them said. 


Dave Richison, Ohio 

“The 3rd quarter of this year | did $23,000. 
The 4th quarter | did $24,000. We should hit 
between 55 and 60 thousand this year." 


“Ноте heating is now the number опе 
cause of residential fires. Eighty-six per- 
cent of wood heat related fires originate in 
the chimney. The demand for qualified 
chimney sweeps is skyrocketing and now is 
the time to get started," says Tom Risch, 
Founder of August West Systems, Inc. 


Chris Nestor, Massachusetts 

“Му first day on the job, I cleaned seven fire- 
places. Now, after sweeping over 8,000 flues, I 
still look forward to going to ‘work’ every morn- 
ing — six days a week, all year round." 


John Moszulski, Canada 
“Last month I worked 18 days, and I made 
2.600 bucks!" 


Ed & Mo Simonson, Texas 

"We're very pleased with it. We're making a 
dream come true. We've always wanted some 
land, and thanks to chimney sweeping we now 
own 30 acres." 


dust what do these people do to earn that kind 
of money? Sweep chimneys. Six to eight a day 
if they're full-time. Two to three an evening, plus 
ten or so on the weekends for those part-timers 
who keep their present jobs. Since the average 
charge is $45 for the first and $35 for each addi- 
tional in the same house, it's easy to see how 
John Moszulski made $2,600.00 in 18 days! 


The Height of Technology 

How do you clean a chimney? You do it as 
quickly and efficiently as possible. The more 
chimneys you can clean in a day the more lives 
and loss of property you'll save. And how do you 
do a good job in record time? You use the most 
advanced system available — The August West 
System. 

One of the key elements in the August West 
System is the SootSweeper. This machine is a 
high-powered, high-volume dust collection unit 
that was designed specifically for cleaning 
chimneys. New filter technology is the key to its 
efficiency and dependability. 

Other key elements of our system are an 
assortment of high carbon steel brushes, spe- 


cially designed fiberglass cleaning rods (that let 
you do most jobs from below), an easy-to-fol- 
low handbook with everything from advertising 
to chimney design, a bi-monthly newsletter, 
telephone consultation and much, much more. 
I don't have room to go into all the details right 
now. Our information kit will explain every- 
thing to you. 


10 Years of Dependable Service 

I'd just like to say that many years and a tre- 
mendous amount of devotion have gone into the 
development of the August West System. We are 
a strong, national company with thousands of 
dedicated sweeps in our network! You can join 
us and count on us to help you build a business 
you can be proud of. We take pride in the qual- 
ity of our equipment and service to you 

Sweep John Moszulski says, “Not only do | 
think your System is fantastic, but | am also 
totally impressed by the way you treat people 
who have bought your System. 1 have just fin- 
ished my third $1000 week—on a part-time 


basis." 
To Sum Up, Then... 

Sweeping chimneys may not exactly be a 
"Lazy man's way to riches”... you'll work hard— 
but the pay is exceptional, the demand is stead- 
ily growing, and new equipment and methods 
make the job far easier, faster and safer than ever 
before. Perhaps best of all, this is one of those 
"'dream" businesses that so many of us are 
always looking for: a cash business with flexible 
hours, low overhead and a reasonable start up 
cost— figure about $1900 to get started. 

And don't forget, when you run a small busi- 
ness out of your home, you can take tax deduc- 
tions for that portion of your home you use for 
your office and work area, as well as car pay- 
ments, phone bills, utilities and anything else 
you use in business. 

Asa matter of fact a lot of sweeps pay for their 
system in tax savings alone 


FREE Information Kit 

Find out more about what it's like to be a 
chimney sweep cleaning 25 chimneys or more 
a week. Just call TOLL-FREE 800-225-4016 and 
ask for extension 457. I'll rush you a detailed 
information kit with the complete August West 
Story and your 33/4 RPM record entitled, "Now 
Hear It From The Sweeps.’ We urge you to call 
usat no obligation, TODAY. 


r, Call TOLL-FREE 1-800-225-4016 | 


Ask for extension 457 


(In Mass. 617.753.5544, [August West 
or write: 

August West Systems 

38 Austin Street Systems 


Box 658, Dept. 4147 


| | 
| l 
l l 
| Tom Risch, Founder | 
| l 
| Worcester, MA 01601 el 
| l 
l 
| 
l 
l 
l 


Yes, please rush me your FREE information kit 
| Name 
Address 


Copyright © 1986 August West Systems, Inc. 


SPRING BLITZ! 


The Duke, based on the 1939 
Jaguar SS-100, 


^ NE 
Terrific Once-A-Year Savings On Our Entire Line! 
Save now on Classic Roadsters’ MG, Jaguar, Healey and 


Mercedes kits and completed cars — as seen on major TV 
esaet Limited quantities. Call today for details. 


lO 00-24-3007. 


| Enclosed is $2 to help cover postage and handling. 

Address | 
State ZIP Day Phone (__) | 
Crepon, must be completed to process information request) | 


Classic Roadsters, Ltd. 
DKA142C13 " 


Name 
City. 


1011486 | 


DO-IT- 
YOURSELF KITS 


BUILD YOUR OWN GRANDFATHER CLOCK 


(including movement and dial) 

* Do-it-yourselt case 
kit, parts pre-cut 

Finished clocks 

* Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

e Heirloom quality 

* Factory direct prices 

Solid brass West 
German chiming 
movemer:ts 

* Money back 

juarantee 

e Prompt shipment 

• No woodworking 
experience 
necessary 


WRITE FOR 
FREE COLOR 
CATALOG 


EMPEROR’ 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
ОР GRANDFATHER CLOCK: 
Dept.1917 Emperor industrial Рик. 
Fairhope, Alabama 36532 « Phone 1-205-928-2316 
Гат interested іп C Do-It-Yourself Kits 
О Finished Clocks 


Name 
Street 
City 


State __ Zip. 
(please print) 


1617 Main Ave., Fargo, ND 58103 
Be Your Own Boss and Make 
$18.00 


to 
$30.00 


AN HOUR! 


Your FREE Lifetime Security Fact Kit tells you how to 
make $18.00 to $30.00 an hour in your own Foley- 
Belsaw Full-Service Saw and Тоо! Sharpening Busi- 
ness. Your FREE Fact Kit explains how you can: 


— be your own BOSS! 

— work full time or part tine, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 906 of every 
dollar you take in is clear CASH profit. 


And it is so easy to learn. Foley-Belsaw gives 
you all the facts and instructions. No experience or 
special training is necessary. Foley-Belsaw tells you 
everything you need to know to be successful 


And there's plenty of business available in your area. 
You will be able to sharpen all types of saws, garden 
and shop tools for home, farm and industry. 

You will be able to set your own hours and not have 
to worry about layoffs and strikes. And there are no 
franchise fees. Any age person can succeed. 


But you've got to get the FACTS before you can 
jet started. So write NOW for your FREE Lifetime 
ecurity Fact Kit. It’s yours to keep with NO 

OBLIGATION 


. send NOW for your FREE | 
Lifetime Security Fact Kit! 


FREE 
LIFETIME 
SECURITY 
FACT KIT 


1 


The Foley-Belsaw Co. 
20240 Field Bldg. 

Kansas City, MO 64111 
C YES, | want to know more! 
Please rush my FREE Lifetime Security Fact 
Kit. 


Name 


Address 


City 
( 


State Tip 
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Train at home for 
one of these 28 
career opportunities 


Free facts about Diplomas and ө 
© 


Specialized Associate Degrees 


Now at home in your spare 
time, without any previous 
experience, you can train for a 
money-making career...even 
get a Degree. Send for free 
Career facts about the exciting 
career program that interests 
m most. You will receive color 

'ochure and information on employment oppor- 
tunities in the field you choose. Mail coupon 
today and see how easy it is to train at home for a 
great new career or advancement on your pres- 


SEND FOR FREE FACTS! 


international ‘Correspondence ‘Schoois | I 
Dept.PCS36, Scranton, PA 18515 
Please send me free facts, color brochure and full infor- Ї 
mation on how І can study at home for the career | have 
chosen. | understand | am under no obligation and no 
salesman wil visit. CHECK ONE BOX ONLY! | 
ЛАТЕ 


ко 


Смага Көн 


Technol 
C] Civi Engineering Technology 


nance © lca Engineering 


with option in Marketing 


nology 

ЕИ 

CAREER DIPLOMA PROGRAMS 
Г Small Business Mgmt. 

Н йсткоприн Kapair 


t 
Ej Brat Engine Repair 
Fitness & Nutritron 
courses are oltre by CS and North American Correspondence 


000000005 
gg 


ET 


Call 1-800-533-5545 today and... 


11 брт 2 Stage Pump, #1012... 
13 Орт 2 Stage Pump, #1053. 
16 брт 2 Stage Pump, #1056. 
22 брт 2 Stage Pump, #1017. 
Standard 4-Way Control Valve, #2010 $46.50 
Auto Detent Valve, #2020... .$49.95 
4x24x2" Welded Cyl., #902424......$109.95 


5x24x2" Tie Rod Cyl., #909524....$195.00 
Much More in Stock at Low Discount Prices! 


Heavy Duty Log Splitters 


On These Name Brand Parts, Tools & Equipment! 
v 


8 Ton Electric, 110 volt, #1110..$459.00 
12 Ton Splitter, 41125». $689.00 
$789.00 
24 Ton, LowProfile;1142*....$1 329.00 


* Comes with 2-stage pumps, heavy duty slid 
& beams and large oil tanks. 


16 Ton Model, 31134 .. 


Utility Trailer K 


Complete road ready kit. Easy assembly with basic 
tools. Load capacity 1060 Ibs. Bed size 40" x 48" 
Includes fenders. List $279.00, Items 12542 


Gas Engines 
Always the Lowest Prices 


And the Largest Selectio , (Will ship 48 states for $30.00) 
One ттш е peu 36.95 


Year 
Warranty! 


Gas 


Horizontal 

5 Hp. Tecumseh %" shaft, $6051. 

5Hp. Briggs, *4" shaft, #6052.. 

8 Hp. Tecumseh, cast iron sleeve, .$192.95 
8 Hp. Briggs, 1" shaft, #6080. $222.95 
10 Hp. Tecumseh, cast iron sleeve, 6010 $232.95 


Items 125; 


Trailer Parts 
High speed hub & spindle set, 2000 Ib. capacity. 4" 
bolt circle, 4 hole, 2 hubs & 2 spindles, dust caps. 
tapered bearings, lug bolts & cotter pins $37 .50/set 


High speed trailer wheels 8 tires. Fits all 4 hole boat 
& snowmobile trailers. 


Hem Size Ру Сар Sale tire only 
10Hp. Tecumseh, elec. start, #60101. Wil оа л [800 be 623.08 815.96 
тана нол à Varios engines аматера ak 1212  570x8 4 715 lbs. $33.95 $24.95 


SUPER LOW DISCOUNT PRICES! 


1216 480x12 4  7801s.$39.95 $24.95 


Trailer springs, 134" wide w/eye center of 2512" 
Петё Capacity Springs Leafs Sale 
1250 100065 2 2  $22.00/pr. 
1251 200005 2 3 24.00/pr. 
1252 300005 2 3 27.00/pr. 
Single Spring Set Shackle, Item 1255. $10.00/pr. 


B Hp. Tecumseh, cast iron sleeve, 7082 $198.95 
10 Hp. Tecumseh, cast iron sleeve, 7010 $221.95 
3-23 hp. horizontal & vertical engines available at 


SUPER LOW DISCOUNT PRICES! 
и 


Мау 31 
1986 


Fridays 8am-6pm, Saturdays 8am-5pm 


We Ship UPS, Bus or Truck 


r 

1 Order Toll Free 1-800-533-5545 

т Send fora Free catalog or include $6.00 and receive your 
1 catalog. and a Splitter Design Booklet. 

y d 


801 East Cliff Road, Box 1219, Burnsville, Mn 55337 Northern " 
Call our order dept. at 1-800-533-5545 Hydraulics ame 
In Mn call 612-894-8310 801 EastCliff Rd. Address 
N.C. & S.C. residents, visit our Charlotte store! Box 1219 ci 
. Phone Orders Burnsville, Mn i 
Sale Expires Monday-Thursday 8am-8:30pm 6 13946 State Zip. 


Please Rush Me My FREE Discount Catalog! 


Don't Be Without Power 


Ideal for home- 
owners, farmers 
contractors & 
vacationers. 

1 YearWarranty 


Generators 
4000 Watt, 8 Hp. Briggs, 33 amps (2 120 V. 166 
amps @ 240 volts. List $1009 00. Item* 16402 
$422.00 
4000 Watt. w/elec. start, List $1143. Пета 16403 
$485.00 
5000 Watt, 11 Hp. Briggs. 42 amps ‘о 120 V. 21 
amps @ 240 volts. List $1174.00. Item4 16404 
$599.00 
5000 Watt, w/elec. start, List $1299. Item# 16405 
All are at continuous watt rating. $699.00 


(1 Year Warranty on Above Generators) 


- 7 " 53.00 freight & handling 
Multi Purpose Pump 
Mighty Max" pumps 1050 Gph Will push water 99 
ft. Fits any garden hose Fits any electric drill or AG/ 
DC motor (with coupler #10902 listed below) 
Pumps water & many other liquids This is a roller 
vane pump with stainless steel "а" shaft No internal 
friction so you can run it dry Comes with suction 
strainer List $3295. Items 10901 $15.95 
Coupler for Above Pump, Will couple #10901 to 


lectric motor Items 10902.......$2.00 


Homelite 
2" Pump 


This pump is equipped with abrasive and chemical 
resistant seals. Ideal for clear water, chemical fert- 
ilizers or chemical transfer. Uses 2" suction. Pumps 
8400 Gph, with a 28' lift. EDPM seals, 3 hp. Briggs 
engine. Comes with universal mounting base for 
permanent installation. List $329.95, Sh Wt. 37 Ibs. 


VISA" 


humumuuumd 


WATER WELLS FOR EVERYONE! 


F Check one or both boxes for information and mail today! 
“Easy ii | 


О You can drill a water well 
in your backyard and have 
all the FREE WATER you 


need! 


Call or Write 


for FREE Brochures 


D 25th Year" 


5998 Anderson Road 
Opelika, Alabama 36802 


CALL TOLL FREE 
1-800-821-7700 


(Ask for Operator 5998) 


You can start a 
HIGH PROFIT well 
drilling business! 
(Over 4 million wells 
needed in 1986!) 


© 1986 


Print Name 


Address 


City/State/Zip 


Tilt Kit 


luct 


irtually all outboard 


Also Available 
DOLE TRIM N TILT KITS 


TO ORDER OR FOR FREE INFORMATION 
1 800 245-0357 7 a.m. to 5:30 p.m. CST 
In KS call collect 1-316-663-8361 


Please Send 
—— Please send 


Kits ( $149.95 Check enclosed (We pay shipping) 
Kits @ $149.95 C.O.D. (You pay shipping) 


— — Please send literature about Dole Tilt and Dole Trim-N-Tilt Kits 


DOLE KITS MFG. & DIST. BY 


Name 


ARROW MACHINE INC. 
P. O. BOX 1987 P 


Address 


HUTCHINSON, kS 67504-1987 су 


Solar Fan Cap! 


$23.95 + 
$3.55 s/h 


Beat summer's 
heat! Solar- 
powered fan 

cools 
foreheac 
through 
opening in 
cap's bill. In 
shade, AAA battery 
backup. Adjust. Blue. Money back 
guarantee. Check, MO,VISA, MC (f£, 
exp. date, sig.). CA res. add 614% tax. 


MADDON Catalogue 
1768 Fillmore Dr., Dept. PS46 
Monterey Park, CA 91754 
(818) 288-3043 Free Catalogue 


Free 
From Folbot. 


Catalog of Boats & Accessories 
C Explore streams. rivers, lahes. 
and seacoasts 
Ci Lightweight quet, easy-to paddle 
C Superior construction for years of 
‚идей use 
CI Much more stable than a canoe or kayak. 
C Perfect for cruising. fishing. and family fun. | 
Folding. Rit and Ки Boats Prices from $359 
We also stock boats by: OLD TOWN. 
MERRIMACK AND AQUATERRA 
FACTORY DIRECT PRICES. 
SATISFACTION GUARANTEED. 
Folbot inc — РО Box 70877 
Chareson, S С 294050877 
CALLTOLLFREE — 34HOURSADAY 


800-533-5099 


(In SC. Alaska. and Наман. call: 1-805-744-5485) 


SAVE 


ON | 
HEAT W= 


BILLS $7500 


menih 24 
solar systems змо юк ти симов 


1600-RPM, 50/60-cycles, 1.05/.95-отрз. Blower wheel 5" diom. 
x3", Dischorge 4-1/4” x 3-1/4”. Sealed boll beorings. Motor 
enclosed in all steel housing. Size 12" x 11” x 10". 
BURDEN'S SURPLUS CENTER — 800-228-3407 
1000 WESTO" ST. /BOX 82209-PS/ LINCOLN, NE 68501 
USE VISA, MASTERCARD OR “THE AMERICAN EXPRESS CARD 


Уеа 


Portable Bandsaw Mill 
One Man! ' 


‘Capacities to 32 Dia. x 32'Long 
More Lumber Per Log. 
Safe -Precise 


Three Models Available 
бә симар on compete rat 


permen cnanoe 
pi 


MONEY BACK IF 
(ORIGINAL Repainted NOT SATISFIED 
COLLECTORS! SEND FOR FREE CATALOG 
W.W. II Medals, Civil War Hats, Flags, elc. 100's of items 
The COLLECTOR'S ARMOURY, Inc., Р 
/800 SLATERS LANE. P.O. BOX 1081, ALEXANDRIA, VIRGINIA 22313 


(at up to 
half the cost!) 
1showerto 100 showers. .. as many as you 
want. . .as long as you want, (even after 
laundry and dishes!) 

You've read about these famous tankless 
water heaters, even in this issue of Popular 
Science! Millions are in use worldwide. Why 
so popular? AquaStar delivers endless hot 
water and can cut your water heating bills 
in half! 

Save $100's on Energy Bills! 

Use AquaStar in place of a tank. Powerful 
able piede ed mounton 
the Enjoy instant, endless hot water 
atthe precisetemperature you select. And, 
the AquaStar Tankless slashes standby 
heatlosses. You pay lessfor hot water! Can 
pay for itself in just a few years! Consider 
the switch to tankless today! 


Send coupon today for free information! 


Ад атас Controlled Energy Corp. 


Fiddler's Green, Dept 3246 


Waitsfield, VT 05673 
О Yes!Please send more information right away! 


І 
І 
І 
: 


Rare Tech 


of mechanisms! 


507 MECHANICAL MOVEMENTS 


‘Il really enjoy this remarkable picture 
NOU. rom ihe late 1800's revealing the 
secrets of over 500 different mechanisms, 
from very simple to ingeniously complex 
You'll find presses, steam engines, gears, 
clocks, mill machinery, and much, muci 


! You wings and descriptive text! 
more! You get drawing riptive text! 


moon! | More. Small book jam packed with valuable how tl da 


Great ideas for your next inventior 
reference! Fun reading on a rainy afte 


Order a copy today! 128 page paperback 


Cat. no. 4252 


Here are just a few of the hundreds of high 
quality, unusual books you'll find in 
Lindsay's catalog. Write for a copy! 


Tesla Coil Secrets . . . $6.95 
Windmills and Windmotors $4.95 
Toolmaking 1905 . . . B $9.95 
Brass Founding . $4.00 
Secrets of Embalming! . . к $9.95 
Blacksmith Shop & Iron Forging $6.50 
Lathe Design $12.95 
Steam Engine Design $9.95 
Crystal Radio Construction $5.00 
History of Perpetual Motion $5.95 
How to make mirrors . . . $3.00 
and hundreds more! Write for a catalog! 


Rare Information! 


PHASE POWER! 
Learn three proven mel 
the-century! Two are ei 
rewinding! Booklet 
Cat по. 81 


ALTERNATOR SECRETS 
Get thousands of 
nator! Run tools, lights. 
batteries, light arc welt 
building custom regulator! 
Booklet 

Cat no. 80 


POWER INVERTER TECHNOLOGY 

Convert low voltag 

they work, why some 
imallest ш 

Sorcas of plans supplied. Rare info 

booklet. 

Cat no. 83 


Picture book 


" 


RUN THREE PHASE MOTORS ON SINGLE 


thods in use since turn-of- 
asily installed! No motor 


$3.00 


atts from common auto alter- 
ights, AC-DC appliances, charge 
iding, and more. Tips for 
1 Great info! Low price. 


$3.00 
—— — M —— 
je DC into 110 AC! Learn how 


6 won't, why some willl 
large industrial models. 


Melt Metal! 


Pour custom castings! 


EN 


CHARCOAL FOUNDRY by Dave Gi 

Learn how you can turn an old pail and c | 

Powerful furnace that can met aluminum cem. ond 
Scrap, pot metal and even brass. We built one for less. 
{han $25! Uses grocery store charcoal! Build a complete 
foundry. Pour the castings that you need to build a lathe, 
shaper, milling machine, drill press, indexing head and 


page paperback. 


gs | Catno. 163 


Jam-packed catalog! 


Discover rare, top-rate books on woodstove, 
sundial, and windmill construction, perpetual 
motion machines, Tesla coils, making of mirrors, 
satellite TV, lathe accessories! Make glass, 
paper, kilns, soap, cheese, explosives, heat 
treat furnace! Learn calculus, steam engine 
design, electronics, crystal set construction, 
more! 


Homestead! Build a fish farm! Build a complete 
foundry for aluminum, brass, cast iron, more! 
Repair small engines, and diesels! Learn to elec 
troplate! Study the history of technology. 
Rediscover lost technology! Discover all this and 
more in Lindsay's Technical Books catalog. 


Yours is waiting! 


Send $1.00 US & CAN ($3.00 foreign airmail) 
If you order books from this ad, request a free 
copy. You'll see in a minute why everyone is 
talking about this incredible mailorder 
bookstore! You've already missed some incredi 
ble books that are no longer printed. Don't wait! 
Write for your copy today! 


How to order 


Send your name and address; the name, number 
and price of the books you want along with 
check or money order. Or send your VISA or 
MASTERCARD numbers and your signature. In- 
clude 75 cents for the first book and 25 cents 
for each additional book. Illinois residents add 
6% sales tax. Satisfaction guaranteed. You may 
return any book within 7 days for refund 


Large 


$5.00 


nical Books 


NOW! Get in on the 


JR 


ar 


REPAIR! ~ 


Work part time, full time – 
right at home—we help 
you every step of the way. 


No doubt about И... as a small engine pro, you can cash 
in on the huge demand for qualified men in one of Amer- 
ia’ fastest growing industries, You'lbe able to command 
top hourly rates of from $25.00 to $30.00 per hour — and 
that's just for labor. A simple tune-up earns as much as 
$49.95 for less than an hours work, and parts, engines 
and accessories will add even more to the profits 
Plenty of business waiting for qualified men. 


65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn., 
and one-million new engines are being built each month 
With fully accredited Foley-Belsaw training, you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers, edgers, 
power rakes, garden tractors, chain saws, minibikes. 
snowmobiles, generators. go-carts, paint sprayers 
snowblowers , . . the list is almost endless 


Professional Tools and Equipment, PLUS 4 H.P. Engine 
ALL YOURS TO KEEP. . . All at No Extra Cost. 
NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated. ..so clear you 
cant go wrong, and with our famous "learn-by-doing" method 
you get practical ‘hands-on’ experience. We also show you 
how to get business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start 


Send for FREE Facts — Do It TODAY! 
NO Obligation—NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income in a high-profit business of your own. 


Just fill in and mail coupon below (or send postcard. 
with name and address) to receive full information 


by return mail. 
RUSH COUPON TODAY FREE 


Foley-Belsaw Institute BOOKLET! 
50889 Field Building Send for your 
ity, Mo. 64111 copy today! 


FOLEY-BELSAW INSTITUTE 
50889 FIELD BUILDING 
KANSAS CITY, MO 64111 


00 YES, please send me the FREE booklet that end 


mall 


Lindsay Publications, Inc: 


I he Ne i 
PO Box 12-FW, Bradley IL 60915-0012 = Engine Repair. | understand there is No Obligation and 


that No Salesman will call on me. 


1 
L| 
L| 
M їшї details about starting my own business in 
L| 
[| 


[П Send a catalog! I've enclosed $1.00 ($3.00 foreign airmail) 2, 
[ Send the books I've listed and a free catalog. I've enclosed 750 shipping 71, 4 LUN a a 
for the first book and 256 for each additional 1 ANN ' 
Кав d p ADDRESS 
Address 1 сту ч 
Cit State Zi 1 
u — — a A | ESTATE Т CE] 
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Affordable Precision “ 
Wood Carving 
. Machines, 


pz HALLEY'S COMET 


We have a complete line of low cost, quality 
Astronomical Telescope kits & accessories. 
Build it yourself and SAVE $$$. Write NOW 
for FREE information and we'll also include 
facts about HALLEY'S COMET. 


OPTICAL CONCEPTS CORP. Dept. PS 4 
R.D. 2, BOX 2073. FLEETWOOD. PA 19522 


Geodesic Home 


Kits. 


Beautiful, Efficient, 
Affordable. 


Monterey Domes sells home kits for less than 
many new home down payments. Completely 
affordable...remarkably beautiful...our homes are 
designed for a lifetime of savings. 

The most energy efficient homes on earth...up 
to 50% more than everyday homes. In addition, 


2 SMALL ENGINES WEM | 
ДЦ Д] GENERATORS 


V 
E FREE CATALOG 
a DISCOUNT PRICES 


) SMALL ENGINE CITY 
/ aede So er PS 4 
reo uisum Rd ers css 


ENJOY SPARKLING CLEAR WATER 


COMPLETE UNDER SINK FILTER UNIT 

* ACTIVATED CARBON FILTER 

* NO MORE BAD TASTE OF CHLORINE 

* AN ALTERNATIVE TO BOTTLED WATER 

© GREAT FOR HOME. BOAT & CAMPERS 

© WATER FREE OF DIRT AND RUST 
Money Back Guarantee 

Ка contans axe coe Send: $29.95 + $2 95 Ship/Hdig То 

ЖОШШШЫНЕ HEXCEL PRODUCTS. DEPT PS 486 

m 173 Woodhaven Dr. Pgh. PA 15228 


construction costs are cut dramatically using our 
patented building system...(our 1813 sq. ft. 
house package is just $15,660!) 

Discover all the rewards of Monterey 
Domes living with our 100 page Col. 
Catalog and Plans Book. ORDER TODAY 
for just $6.00. Unconditionally Guaranteed 
or your Money Back! 


PHONE LISTENING DEVICE 


‘Record. telephone conversations your 
ice ‘or home" Сотта, between any 


Direct Factory-To-You Outlet 
for FREE CATALOG call 
1-800-562-5200 ext. 321 
Freedman Seating Company 
4043 N. Ravenswood, 

Chicago, IL 60613 — DPS 


super powerful) 


C) Please rush my 100 page copy of Monterey Domes 
Catalog and Plans Book. Enclosed is $6.00. 


О Also please send me the Monterey Domes Basic 
Dome Assembly Manual for an additional $5.00. 


Big opportunities. Big pro 
fits. Eam quickly. Full or } 
рап tme. Learn at home, aped, For catalog of ити vo 


| nome 1 Кетели Stare and oiner spy heme, enclose B2 10 UST 
Address EARN WHILE Tools — Materials Sup- 
l City/State/Zip ___ 1 YOU LEARN plied. State of NJ Approv. 
Send to: MONTEREY DOMES ed Send Name and address. 
l PP Dept. ARA I B. for FREE book. No FOR SPEEDIER DELIVERY 
1760 Chicago Ave. salesman will call. 
| а d Riverside, Calif. 92517 || | Locksmithing Institute. Dept. 311-046 эмүү PLEASE USE YOUR 
MONTEREY DOMES, 714-684-2601 1500 Cardinal Ore Little Falls. NJ. 
i eese jene me mm ie pid ZIP CODE 


Top Quality Merchandise at Unbelievably LOW, LOW Prices! 


Model Ni Genuine TORO | рӯ X Famous Brand 8'-Lon: 
Y sive" Ц ЧЫ Lawn Mower 5 HP Air Fold-Away 
à $ Compressor е 
CLOSE-OUT on all remaining Trailer 
- inventory! Must make y Industrial/Commercial 
room for new stock! = Duty with free air No Need to Rent Anymore! 


Featuring о FULL 4' x 8' hauling space! Haul 
wood, motorcycles, snowmobiles & much 
more! 

Folded up size: 5'W x &H x 2D. @Bed size: 4’ x 
8. e Wi. 190 Ibs. @Overall length: 137". @Max. 
lood cop.: 990 Ibs. € Coupler cap.: Class I, 2000 
lbs. gross. Boll hitch size: 1-7/8". @Tires: 4.8- 
B(D) tubeless, 8 x 3.75 rims ot 60 PSI cold. e Licen- 


sable іп oll states. Compare ot 
$ Easily folds to 
Банн зема compact size of 
Shipped Frt. Collect 5'W x 6'H x 2DI 


EETRIS 6000 Watt 


Power Generator 

Never be without electrical 

power again! Feotures; eB — 77 
HP Briggs & Stratton en- 
gine. ©2-120V & 2-240V out- 
lets, 35/17.5 amps. ©6000 
watts surge, 4250 watts con- 
tinuous power. ® Service centers no 
tionwide. € Made in U.S. Measures 


27"Lx 19 W x 19^ H.e Wt: 158 Ibs. Full 1 Yr. “B= 


Parts Replacement Warranty! 


S Compare at over $1200.00 
Order No. 240-1034 
Shipped Frt. Collect 


Send your orders t 
8000 Watt Generator w/ 16 HP Industriol/Com. 


Wholesale ^ merica, INC. "= во: storonensine is otso ovoilable У 
* 


placement of 15.7 CFM! 


ШЇ! | del for 100's of applico: 


tions on the farm, in the 
shop, factory and more! 


Lightweight (only 35 

1з), easy-to-maneuver, 

super efficient, electric TORO 

1 Mower/Trimmer, cuo 20 swath, 

к, Equipped with a safety shutoff handle. 

crbnbelievable | Handle foldsfor easy storage! HURRY 
à rice! ond place your order NOW! 


$ Backed by Full TORO Warranty! 
Order No. 270-9008 
Ship./Hand.: $12.00 


5000 Watt 
Power Generator 60Hz 


Specifications: 
Twin cylinder. ө 10/220 
У, 15 omps. ж 1720 RPM. 
* 40 PSI=13.35 CFM, 
© 90 PSI-1256 CFM. 
#150 PSI тох. «Амо 
shut-off - 115 PSI, ө Tank 
cap.: 60 gal. 27%"L x 
19"W x 617Н. e Wt.: 332 
lbs. eFull 1 yr. FREE 
parts replacement war- 


35466 “a No. 207-2094 


Compare at $1200.00 Ship. Fri. Collect 


Now have electrical 
power anywhere,anytime! 
Thi power, | generator 
features: e8 HP Briggs & [cz 
Stratton engine. б 77 
V duplex & 1-240 V duplex receptacles, 367/18.3 amps. 
©5000 watts surge, 4400 watts continuous power.  Mogne- 
tron? solid-state ignition. e NEW rotary field design means 
no brushes to replace, ever! ® Service centers nationwide 
Assembled in U.S. е Dimensions: 25"L x 174^W x 17%"H 
© Wi: 116 lbs. e Full 1 Year Parts Replacement Warranty! 


$ Compare at over $1000.00 
Order No. 240-1018 
Shipped Frt. Collect 


e atm 
) 


TO PLACE AN ORDER pleose type or prin! cleorly 
(on sheet of cleon paper) the nome & order number of 
the item along with your name & oddress. Enclose о 
check or money order payable to Wholesale Ameri- 
са, Inc. (be sure to odd ship./hond. charges). You can 
also charge to MasterCard or VISA. Print the acct. по. 
& expiration date and sign your nome. Allow 1-2 wks. 
for delivery. Add 2-3 wks. for clearing of personal 
checks. 


— 
10 DAY NO HASSLE GUARANTEE 4777 Menard Drive, Eau Claire, WI 54703 Send $1.00 for the latest 
If you're not completely satisfied with your purchase, return | For credit card orders or more information call; | Money-Saving Catalog 


it (prepaid) within 10 days for a FULL CASH REFUND (less 
shipping & hondling). Returned product must be in original 
box ond original condition. 


from Wholesale 


1-715-874-5000 
гае 
-800-826-3403 
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SOLOAIROIUM* 
from Lord & Burnham 
MORE PLEASURE NOW... 
MORE RESALE LATER. 


(FOR LESS THAN A 
CONVENTIONAL ROOM.) 
Featuring 


SOL*AIR*IUM/VENT 


Lord & Burnham's new SOL*AIR*IUM 
gives you features you'll find in no 
other glass-enclosed sun room. First, 
SOL*AIR*IUM/VENT* full-ridge ven- 
tilating sash reduces heat buildup in 
the summer. Opens automatically at 
the thermostat setting you choose, to 
let in fresh air. Sungate™ Low-E glass* 
reduces heat buildup further in sum- 
mer and keeps heat inside, in winter. 
SOL*AIR*IUM from Lord & Burnham 
gives you more comfort and more 
value added to your home! Send 
coupon for details and 32-page 1986 
Buyer's Guide.-Optional 
= GREENHOUSES 
SOLCAIROIUM | 


MAIL TO: 


| 1 enclose $2.00 for Lord A Burnham's 32-page Buyer's Guide to 
greenhouses and SOLSAIReIUM's with full-ridge ventilating sash. 


l 
| МАМЕ | 
| STREET ADDRESS i 
і 
І 


| erry P ағ 
1 EN LORD & BURNHAM since 1856. 20680 


Wet seta mn end up uot a cet d ins eei rs au ыы айй = 


Be Your Own Boss 


“Before enrolling 1 


checked other courses 
IN YOUR OWN BUSINESS! 66 
ase —— —— ——— advice from several of 
the professional 


Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession... 


-..YOU Can Do It, Too! 


“No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort I average around $50 
а day. Thanks for my new start in life.” 
Sam Walker Prichard, Alabama 


locksmiths in my area. 
They all said Foley- 
Belsaw was tops and ha 
the most versatile 
Key Machine. 
“I always 
wanted to have 
my own business 
and now I do, thanks to Foley-Belsaw." 
David Fairbrother—Dave's Locksmith Service 


“I opened my own business, spare 
time, seven months after | enrolled and 

* Mih кее, Wi in 53209 
made a profit of $329 for the first week OR WURDEN 


B. A. Deberry Littleton, Colorado Work Part Time, Full Time — Right at H 


Bea LOCKSMITH! 


Get into this booming high-profit business that’s 
Easy to learn — Easy to do — Easy on You! 


Never before have money-making opportunities been so 
great for qualified Locksmiths, Now lucrative regular 
lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crime. 


No EX? luae with Your 
Cost! Locksmith Training 
\ 


Yet there's only one Locksmith for every 17,000 people! LARI 
Make Up to $26.00 an Hour — even while learning! one sicune 


Train FAST at Home! 


You're "in business" ready to earn $10 to $26.00 an 
hour a few days after you begin Foley-Belsaw's short- 
cut training. Take advantage of today's unprecedented 
opportunities in locksmithing for year-round EXTRA IN- 
COME in spare time — or fulltime in a high-profit busi- 
ness of your own. Hundreds we've trained have done 
it. So can YOU! All tools plus professional Key 
Machine given you with course. These plus practice 
materials and equipment, plus simple, illustrated les- 
sons, plus expert supervision, plus business-building 
juidance will enable you the KEEP THE MONEY 
'OMING IN! Ideal for retirement — good jobs, too. 


SEND FOR EXCITING FACTS—No Obligation 
Discover what's in Locksmithing tor you — how Foley-Belsawss 
master iocksmiti approved raining can give you the skill you 
can depend on to EARN MORE — ENJOY LIFE MORE 
PRO KEY ALL SPECIAL TOOLS AND 
> уа / EQUIPMENT INCLUDED! 
MACHINE З =й BR r% 


training. Covers 
all phases of 
Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation, This 
valuable and 
timely instruction 
includes all special tools and 
supplies. ONLY Foley-Belsaw offers 
such extensive training in this 
rapidly expanding field as a part of 
your Locksmith training. 
ADVANCED Locksmithing! 

How to change combinations, in- 
stall and service Safe, Vault and 
Bank Sate-Deposit Box locks. 
You'll find it fascinating and high- 
ly profitable work. 


alone add up to $200 a 
month to your income... 
and it won't cost you a pen- 
ny extra with your training. 


Find out all about it! 


Jost lia and mail coupon below (or send post- RUSH 
i io ils b, 
Turm тай. DO IT TODAY! ” COUPON 


FOLEY-BELSAW INSTITUTE 


10900 Field Bldg. Kansas City, Mo. 64111 


FOR THIS FACT-FILLED 


TREE 


I" COUPON TODAY 


FOLEVBELSAWINSTITUTE, 10900 FIELD BUILDING e 
KANSAS CITY, MISSOURI 64111 | 


YES, please send me the FREE booklet that 
gives full details about starting my own business in I 
Locksmithing. | understand there is no obligation 
BOOKLET! and that no salesman will call il 
Н 
Tells how you quickly - 
| train to be your own boss і 


in a profitable Sparetime 

or Fulltime business of “ 

your own PLUS complete eee 
і details on our 30-Day Send for your 


NO RISK Trial Offer! copy today! 
{ы жез жеш um ee ee 


 -— —— eio = 
ныш шыш вын шыш пыш ee шыш m Gd) 
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Classified Opportunity Mart 


Reach 4: million readers every month with an ad in Popular Science's Classified Opportunity Mart. JUNE Issue Deadline (on sale 
MAY 13) is MARCH 25. Rates: $8.00 per word. Min. ad 10 words. Darker type (bold) words $1.00 per word extra. Display 
Classified: $445 per inch. Payment with order, or charge your Visa, MC, Amer. Exp., or Diners Club account (give # & exp.) 
Advertisers using box number in ad must furnish name & street address for our records. Send order & remittance payable to 


POPULAR SCIENCE, Classified Dept. 6C, 380 Madison Avenue, New York, NY 10017. 


C. 


Ansbro, Class. Adv. Dir. 


Dorothy Ellis, Sr. Class. Adv. Asst. 


A Wrist Computer! Stores 50 


DATA BANK set of 5 letters & 12 numbers. 
МЕМО WATCH * 8 digit calculator e 24 hr 


stopwatch e All watch func- 
tions * 12/24 hr. format e 
Micro light ө Password func- 
tion * Auto calendar ө All 


less steel model "0 

0364 Super discount priced 
230 пв ATHLETIC SYSTEMS 

Box 1700, Lakeside, СА 92040 
ORDERING INFO: Send check. or money order. We can 
ne take crodh cards or phone orders at these super 
зони prices. Add 250 postage & handing for 
tach watch, We pve you a 30 day return пи 100% 
satisfied and our own 1 yr. warranty. All products 
sent new & factory fresh. Serving you sincs 1978. 


AUTOMOBILES 


BUILD A BIKECAR ү 
The Amazing Mini Саг 
Built with Bicycle 


PLANS $7.95 i 


Morar Nes vorrar qi. 

(ооп in 

est old car marketplace. WEBS at 
Hemmings has over 600 

pages of ads each month, crammed with thou- 
sands of old cars and parts for sale. Only $16.75 
for 12 giant issues. Subscribe to the ‘bible’ of old 
car collectors today. Send to: 

Hemmings Motor News 
Dept. 417, Box 100, Bennington, УТ 05201 
ORDER TOLL FREE 
1-800-228-2028 (Ext 137) 
(Within Nebraska dial 1-800-642-8300) 
VISA/ MasterCard Only 


HOW TO BUY THE CAR DREAMS ARE 
MADE OF WITHOUT SPENDING ANY 
MONEY WITH MY AMAZING PLAN. 
Without taking any money out of your pocket, and not 
‘making a single car payment, you'l find out how easy itis 
with my method to drive the car you really deserve 

‘Send $6.95 For this valuable information. 


LINDALE PRESS 
2756 N. University Or, Suite 133, Sunrise, FL 33322 


KIDMANS Box 1238 


SYSTEM 48 PLUS 

Chemical engine therapy! Increases com- 

pression and horsepower, gives better gas 

Tnileage, longer engine life. Guaranteed! 

$14.50 two $25.00, $1.75 Postage and han- 

dling. A.C. Mayer, PO. Box 957, Plandome 
NY 11030. 


HYDROGEN AUTOMOBILE FUEL CON- 
VERSION. Amazing Free Report. Hydro- 
gen, Box 5363, Louisville, KY 40205. 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL 


passe: 
Call toll-free 1-800-255-2511 
NY and Alaska 716.855.2226 Collect 
Canada toll-free 1-800-338-00 
peceat duris: ine. 

60 Depot Street 

Buffalo. NY 14206 


"if the territory still is open. 


KITES 


KITES! 


FREE COLOR CATALOG 

Choose from over 100 kites. 

* Many unusual & innovative designs * 
Call or write for your free catalog today! 


Into The Wind  (303)449-5356 
2047-P Broadway, Boulder, CO 80302 
AVIATION 


The Homebuilt 
JET HELICOPTER теши. 


LOW-COST DESIGNS / ASSEMBLY METHODS 
© Carries one 
t 


Helicopter Experimenters _ 


Fed with dni, өмә, mathe sod naar 
tr the Токму иие honorat (ia. Only 810.09" 


^BOTH ABOVE BOOKS: ONLY $18.00 


NEW 
Ал extraordinary Kit Helicopter! 
Details sent with book orders. 
P.O. Box 50-A 


DEPENDABLE LOW-COST 
HOMEBUILT HELICOPTERS jy 


Pons а accessory iato: 
3) oe FREE mim 


BOOMERANGS— WORLD'S 
Incredible returns, exciting Sport! FREE 
catalog ...80 boomerangs. 32 illustrated 

ages! BoomerangMan, 1806-2 N. Third, 
Monroe, LA 71201-4222. 


AVIATION CAREERS — launched repair- 
ing airplanes! Finding jobs, skill develop- 
ment, advancement, flight, growth oppor- 
tunities. Booklet $10.00. AirGuide, 1913 
Pacific Place, Mt. Vernon, WA 98: 


AIRBOATS 15 to 250 Horsepower. Air- 
drives, Engines, Propellers, Plans. Hover- 
craft. Nationwide Delivery. Catalog $2.00. 


Sportscraft, Box 188R, Meeker, OK 74855. 


WING-GROUND-EFFECT AIRCRAFT 
TRANSPORTATION'S Future! $3.00. 
0: юн» Place, Toronto, 

6. 


SKYOPTER 


No License Required e Hover Flight 
Vertical Take Off and Landing 


[R] "отты 
P. О. Box 391 — PS 
DIAL Towanda, KS 67144 


STARCRAFT I 


2-man aircraft designed for vertical 
take-off and landing. Cruise at over 
100 MPH. Build from kit. Components. 
now available. For info, send $10.00 to 
Starcraft, 36 W. Fayette Ave., S.LC., 
Utah 84101. 


BOATS, 
INBOARD/OUTBOARD MOTORS 


BOAT KITS — SAIL — 16.30 all trail- 
erable molded fiberglass hulls and decks 
come factory assembled — you install fac- 
supplied interior. Save half factory built 
cost. No experience required. FREE 40 page 


BOAT PLANS — zsexren-eoAL 


nm— LE 
GRON FAN an 
Sonus 

сы I 
E 


BOAT Plans—Patterns—Kits—Hun- 
dreds of designs—Sailboats—Powerboats 
ishers—Rowboats—Duckboats—4 

Canoes— Hydroplanes—Sim- 
ple construction— Proven results—Tre- 
mendous savings! Gigantic 160-page 
catalog $3.00 ($4.00 Airmaill—Includes 
Free "Boatbuilding Supplies" catalog. 
GLEN-L, 9152 Rosecrans, Box 756SP, Bell- 
flower, CA 90706. 


BOAT KITS-PLANS-PATTERNS — 
World's Largest Catalog — 200 Designs — 
40th year—8'/80'— Plywood — Fiberglass: 
— Steel — POWERBOATS — Cruisers — 
Houseboats — Hydroplanes — Runabouts 
— Duckboats, Canoes, Kayaks — SAIL- 
BOATS — Daysailers — Trailersailers 
Multihulls — Supplies — Ej Poly- 
esters — Cloth — Foam — 

— $3.00 (Airmail $5.00) — m- 
cludes free International Design Catalog. 
(Amateur Boatbuilding Book $6.00). 
CLARKCRAFT, 16-S Aqualane, Tona- 
wanda, NY 14150. 4 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft bi 
with ordinary tools. Lawnmower eng- 
ine powered, Carries one man plus. Flies 
over land snow water. Complete plans and | 
booklet. $10.95. Aero-Projects, Box 5118PS, 
Clinton, NJ 08809. 


AUTO SUPPLIES & EQUIPMENT 


CARPETS, tops, shocks, suspension parts | 
for all cars 1935-1980. Free catalogue. 
Kanter Auto Products, 76P Monroe, Boon- 
ton, NJ 07005. 


MOTALOY ring valve job while driving 
gqusrantaed $10 00 two $18.00 postpaid An- 
iris, Box 34081. Dept. 5. Francisco, 
CA 94134 


ALTERNATOR Generator Rebuilding 
Book. Price: Hedelund Engineering. Box 
Las Vegas. NV 8 


SUPER CHOCKS. Super Safe Jacking.) 
Ramping. Parking of Cars, Vans, Pickups, 
Campers. Trailers. Holds on any surface. 
Ultra Light. Pair $6.50 + $1.50 P&H. 
A&W Structu Р. О. Box 597, 
Mauldin, SC 


GOVERNMENT FREEBIES. 
listing hundreds of items free. Only $495. 
Lacy. РО. Box 1 16: 


HEADLIGHT REMINDER. Buz 
you headlights are left on. Send $7.95 
$1.00 S&H to: River Valley Sales, P. O. Box 
346. Lake City. MN 55041 


CRACKS IN YOUR DASH? 
LEARN How to fi: 
Colorworld. Box 15616. Ft. Worth, TX 


CORVAIR Parts—1500 CORVAIR pa 
400 page Catalog $4.00. Clark s C! IR 
Parts, Inc.. Rt. 2, Shelburne, МА 01370. 


BUMPER STICKERS 


HALLEY'S COMET. Pr you saw it! 
Beautiful Art Design Vinyl Stickers. 34^ 
$1.85. P & R Choice Hou: 
rook Rd.. Randallstown, MD 


“I SAW HALLEY'S COMET" 
STYLISH Aluminum Plaque wi 
Design. $3.00. U 


ELECTRICAL SUPPLIES & EQUIP. 


iurplus Units, Pow 
Free Catalog, Mere 
s PO. Box 1 
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ENERGY SAVING 


‘SAVE HEATING COSTS 
With Passive Solar Installations using Su- 
rior Energy Storage Tubes. Free Plan for 
Brecohouse Bench Solar Heating. Board 
man Energy Systems, P. O. Box 4299, Wil- 
mington, DE 1980 


SAFE, EASY and INEXPENSIVE way 
to slash your heating costs. Write to: J.G. 
Chauvin, 2624 Armstrong, Windsor, Ont., 
Canada, N8T 2G1 


ALTERNATE ENERGY 


200 EXOTIC ENERGY INVENTIONS, 
Rare Technical Data. Astounding 40-page 
Catalog, 82. Rexsearch, Box 1258, Berke- 
ley, CA 94704. 


MAGNETS; Unusual B. 
chures. Cadake, P.O. Box 1: 
30525, 


TESLA, FREE ENERGY, ЕТС. New tech- 
nical publications. Tesla Book Co., 1580 
Magnolia, Millbrae, CA 94030. 


ENERGY EQUIPMENT CATALOG 100' 
pages on PVs, wind, solar, building prod- 
ucts. $29.95 ppd. Solarvision, Box 802, 
Harrisville, NH 03450. 


FFICIENT SOLAR WATER HEATER 
h capacity, developed by leading solar 
energy experts, Easily built of readily avail- 
able materials for a few hundred dollars, 
having $4,000, —commercial value. А com- 
plete set 48 plans, drawings, instructions, 
material list and sources for a pumped, a 
pumpless thermosyphon and a cold climate 
system. Complete package $29.75 p.p. 
Enerex Corporation, PO. Box 4109, Prince- 
ton, FL 33092-0109. 


BURGLAR/FIRE ALARM 


CAMPER SECURITY ALARM can pro- 
tect you from human or animal lan 
$3.50 HIGH-TECH AUTOMOBILE BUR- 
GLAR ALARM, 100% protection, Free bro- 
chure: Softechnics, 3212 Beacon Ave., Dept. 
103, Seattle, WA 98144, 


DETER BURGLARY. Discourage -in 
at Home, Office or Shop. Install in min- 
utes. Send $10.00 to: Grayco, P. O. Box 749, 
Chesterfield, MO 63017. 


, Free Bro- 
‘Clayton, GA 


ARE YOUR AN ALARM PROCRASTINATOR? 
WHILE YOU'RE WAITING GET 99% PRO- 
TECTION AT 1% COST. Model SB-2 DUMMY 
ALARM KEYSWITCH AND FLASHING LED 
‘mounts instantly; flush to outside wall. Stain- 
less steel, 1 yr. replaceable battery. Authentic, 
like $2K alarm system. Postpaid, $23.00ea. 
2+ 521.00еа, $1.00/nlo. only. Motek, Inc/PS4, 
1849 North 53rd Street, Seattle, WA 98103. 


DO IT YOURSELF 


ELECTROPLATING. Complete Textbook. 
Electroplate Metallic/Nonmetallic Items. 
$11.95, Details Free. Tropic, Box 95Р, Palm 
Bay, FL 32906-0095. 


Retired Service Technician shows trade se- 
crets, Free Details, DLR Publications, 713 
Silverstone, Richardson, TX 75080-D. 


NEW! . . . REPAIR ANY ТУ... EASY. 
Write, Research, Rt. 3, Box 601BA, Colville, 
WA 99114. 


'PROFI IONAL'" GIANT SCREEN 
PROJECTION TV—"Dont be fooled by 
cheap imitations!” . . . “Build the best for 
home or high profit with lenses and screens 
utilized by SONY, ZENITH, SYLVANIA, and 
MAGANAVOX!" . . . Simple construction! 
Illustrated information and complete parts 
catalog $2.00 . . . Money back guaranteed! 
. . . POLI-VISION, 187-P Cypress St., 
‘Throop, PA 18512. 


Convert your TV 
Results compa- 


to project 7 Foot picture 

le to $2,500 projectors . . . Total cost 
less than $30.00 Plans and 8" Lens 
$19.95 . . . Illustrated information FREE. 
Macrocoma-AH, Washington Crossing, 
Pennsylvania 18977. Creditcard orders 24 
hours (215) 736-3979. Dealer Inquiries, 
(215) 736-2880. 


VAN de GRAAFF GENERATOR 
250,000 Volts of Electrostatic Energy. Ex- 
periments. Lightning, Truly "Hair Rais- 
ing". Free Details. Associated Scientific, 
Box 15098, San Diego, CA 92115. 


SHEET METAL ROOF installation in- 
structions, $5.00. Slots, Box 26189, Austin, 
TX 787: 


SAVE UP TO THOUSANDS ON A NEW 
HOME. Eliminate builder's mark-up. Be 
your own General Contractor. NO CON- 
STRUCTION EXP! ЕМСЕ NEEDED. 
EASY-To-Follow manual guides you step- 
by-step through FINANCING, site selection, 
permits, hiring and scheduling subcontrac- 
tors, ete. Written by successful contractor. 
$12.95 to: MONEY SAVING TECHNIQUES, 
Box 158-PS, Holden, MO 64040. 


Make Your Own 


package, which includes full getos & 
fustratons of all ток designs anc 
Sizes. easy to reod plans. handy tools 
onctechniques Your $ is retundabie 
on any purchase you make. 


E-Z BLOCK 


MOLD COMPANY INC. 
Dept. 246 
Р.О. Box 28747 St. Louis, MO 63146 


TRAMPOLINES 


14° x 14' OCTAGON 
$399.00 plus frght. (UPS 
shippable) Other sizes 
available. All units carry 
а 100% satisfaction or 
your money back guar- 
antee. For Color Cata- 
logue send $2.00 to 
Trampoline World, 
P.O. Box 808 Dept PS486, 
Fayetteville, Ga. 30214 
or call 404-461-9941. 


MICRO BUGS 


Highly advanced bugging equipment. Ultra 


small transmitters, concrete mics, telephone. 
pen bugs and much more. Send $2.00 to 
MICROCOM for cataloc 
( REFUNDABLE} Unbeatable 


3 MICROCOM TECHNOLOGY 


Dept -059P 0 Box 347341 Cleveland. OH 44134 


Z AMAZING. 


SCIENTIFIC and ELECTRONIC 


N DEVICES 


PLANS — Ail Parts Available in Stock 

* LCS BURNING CUTTING CO2 LASER ....$20 00 
* RUBS RUBY LASER RAY PISTOL 20.00 
* BTCS 1.5 MILLION VOLT TESLA COIL.....15.00 
< IGI PLASMA TORNADO GENERATOR... 8 00 


* GRA) — GRAVITY GENERATOR 
* MAGNETIC CANNON/ PROJECTOR, 1000 
KITS — Includes Plans and Parts 
* С SIMULATED REDIGRN/YEL LIGHT, 
. BTCOK aö doo VOLT TESLA GOL. 18850 
* 10G7K ION RAY GUN. 109.50 
* PSP3K PHASOR SHOCK WAVE PISTOL ..49.50 
e SIGIK.— STUN/PARALYZING GUN 3950 
* INFIKINFINITY TRANSMITTER 134.50 
* METIK 2-3 MILE RANGE FM VOICE 
XMTR PC BOARD 49.50 
ASSEMBLED AND TESTED PRODUCTS 
* LGU3O RED 1MW PORTABLE HENE 
LASER... 315.00 


* TCL30 SOLID STATE TESLA COIL 35KV..74.50 
* IPG50 POCKET PAIN FIELD GENERATOR 64.50 
* BLS10 BLASTER DEFENSE WEAPON ....89 50 
* ITM10—100KV SHOCK AND STUN GUN 9950 
© PPF10 PHASOR PAIN FIELD PORTABLE 249.50. 
* SNP20 SECURITY PHONE LISTENER .....99.50. 
* CATALOG CONTAINING DESCRIPTIONS OF 
ABOVE PLUS HUNDREDS MORE AVAILABLE FOR. 
$1.00 OR INCLUDED FREE WITH ALL ABOVE 
ORDERS. 

PLEASE INCLUDE $3. 00 PH ON ALL KITS AND PRO- 
DUCTS. PLANS ARE POSTAGE PAID. SEND CHECK, 
MO, VISA, MC TO: 

INFORMATION UNLIMITED 

Р.0.В0Х716,0ЕРТ.РВ8 AMHERST, НН03031 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
а simple wireless microphone. Simply snap the 
unit on top of a SV battery and you can hear 
every sound in an entire house up to 1 mile 


away! Use with any FM radio. Tunes to any 
frequency from 70mhz—130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 

Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
оп orders of 2 or more. All orders shipped by 
US. Mail. COD add $4.00. Personal checks 
allow 21 days. 

DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-241-2827 


4,321 CATALOGS listed. Sources For 
Anything! $5.00 Catalogs. Box 92452X, At- 
lanta, GA 30314. 


ALUMINUM SCRAP-Recycle Yourself- 
MAKE $25.00/POUND! Free Information: 
Industrial-PS64D, Box 127, Alexandria 
Bay, New York 13607. 

BURGLARIZED? Professional Quality 
Infrared Motion Detector Kits. Refundable 
catalog $1.25 GTech Security, 11221 1-10, 
New Orleans, LA 70 


COMPLETE prewired Helium - Neon 
LASER KIT. Build laser gun sight or have 
laser show. Free Brochure. Norrell Inc. 416 
in, Jacksonville, AR 72076. (501) 
139. 


CONVERT old light 
nology Touch Sens 
$10.00. SL Associat 
TX 77598. 


itch to new tech- 


REPAIR MOST ANY TV. EASILY! 
Write: Caltronics, 1013 Maine, Windsor, IL. 
61957 


PLANS, BLUEPRINTS 


MAKE 6 DANISH CHAIRS, TABLE from 
2 shee plywood. Illustrated plans 
$4.85, handling $0.85. Deandro. Box 2919, 
Satellite Bch., FI 


CAMPER ka 
Laminated plywood construction. strong and durable, while 
оор) the natural beauty ol wood gram Fit ай wide box 
hanton tucks, Manum handy man locis are sulicent. Com. 
Biete plans and mneiructons, $12 50 Send to 

THERIPLANS. 

Box 51, Site 8.55. #3 

Fredericton, NB. 


HOME CRAFTSMAN 


ETTING Started in Stained Glass" 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 


DOES YOUR SUMP PUMP WORK dur- 
ing power failure - Ours Does - without a 
plumber. Catalog $1.00 Refundable. Resi- 
dential Safety Systems Inc., 899 Boulevard 
E, Room 2D, Weehawken, NJ 07087. 


MAKE WOODEN TOYS—PROJECTS 
—100's Plans, Kits, Hardwood Parts (toy, 
craft, furniture), Tools, Wood, Supplies. 
Color Catalog $1.00 - (614) 484-4363 - 
Cherry Tree Toys, Belmont, OH 43718-0369, 


MAKE PVC PIPE FURNITURE. Many 
proven plans. Profitable home business. 
FREE Details. J&L Casual Furniture, Box 
208P, Tewksbury, MA 01876. 


MAKE 14 shot hardwood rubber band 
GATLING GUN. You've never seen any- 
thing like it, Plans $3.00. Bones, PO. Box 
1554, Dept. 3, Colton, CA 92324. 


20 EASY Indoor Outdoor Woodcraft Pat- 
terns. $10.00. B.M., Box 993, Sioux City, 
IA 51102. 


SOLDERING MANUAL. Solder like a 
professional. Methods, solders, equipment. 
detailed. $2.00. HG Publishing, Box 
0753, Charlotte, NC 2 


SOLAR Dog House Plans. $10 t 
P. O. Box 1363, Belleville, IL 6: 


HANDYMAN’S DURABLE 12 in 1 
SCISSORS! Wire cutter/striper, magnet, 
opener, Guaranteed! Free details, Scissors, 
Box 369PS4A2, Sta Toronto, Can- 
ada M6H 4E3. 


CHILD'S PLAYHOUSE 
ш can build for under 
Design & construc- 
_,, tion of this Unique 6” « 8° 
allows maximum interior 
room. Complete building 
plans and instructions 
$15.00. 
AC Enterprises 
РО. Box 291 
Kinsley, KS 67547. 


TOOLS & MACHINERY 


SMALL FOUNDRY Furnace. 
Free Literature. Pyramid Prodi 4 
M, 3736 South 7th Avenue, Phoenix, AZ 
85041 


Continued on next page 


ENGINES & MOTORS 


THE “PIERCE” 


5 or more $350.00 


= a 


Ф "51500 count 


BIG 9,000 LB 12V WINCH 
359.00 (Includes 10° remote control 
‘mounting bolts & solenoid assy) 
She Winch Line $29 Ft. Holds 150 Ft 
3 Winch Line $.34 FL. Holds 100 Ft 


‘Absolutely the toughest 12V Winch on the market, We have sold thousands 
lor Wreckers, Pole Trucks, Front Mounts for Trucks, Eic., Guaranteed. 


ORDER DIRECT FROM 
THE FACTORY & SAVE 
$$ 


DUMP UP TO 13,000 LBS 
PIERCE HYD. DUMP SYSTEM 
3 or more $465.00 
System includes - 12 V Pump & Reservow. 4 Cylinder & Scissors, Lines 2% 

Эмтслез and Braces necessary for installation on truck oF traer 


PIERCE SALES 
EXPRESSWAY 287-HENRIETTA, TEXAS 76365-(817) 538-5643 


12 V DC HYD 


‘COMPLETE WITH 
RESERVOIR 


$179.00 


$515.00 COMPLETE 
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TOOLS & MACHINERY (cont.) 


UNIVERSAL For work shops and hobby en- 
MACHINE TOOL gineers. Reasonable price. Avail- 
MECANIX® L-150, able inch or metric version. 

ex 4” 


КОТОВИК! BOEKI COMPANY 
тогуз, Come Ts 
ш-ки. Tokyo, Japan: 
эд] Telex: 0-252-3476 
KBKK J 


LATHES - MILLING MACHINES 
MACHINE SHOP SUPPLIES - TOOLS 


pages] 
Toll Free Number For Orders. 


REPRESENTATIVES OF MANY MANUFACTURES 
5024898 


ANTIQUES 


TYPEWRITERS Wanted! Antiques— 
Oddities = CASH. Rehr, 10526 Butterfield, 
Los Angeles, CA 90064. 


BUSINESS OPPORTUNITIES 


NEW Discovery in Battery recondition- 
ing. Eighteen months guarantee! Means 
Big Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 72205. 


$500. WEEKLY Recycling Discarded 
Tires! Stamp Appreciated. La Vallees, Foun- 
tain, FL 32438. 


LEARN Piano Tuning. Big profits! Ca- 
reers, Box 383PS, Urbana, If, 61801. 


TWO stamps brings the Hottest Money- 
makers. Nonstop for one year. B/Assoc., 
Box 4222, Rockford, IL 61110. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without In- 
vestment write: Businesses, 92-P Brighton 
11th, Brooklyn, NY 11235. 


{$100,000.00 CREDIT Line! Free De- 
tails! Credit-PS, Box 2298, Sandusky, OH 
44870. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary, Free 
Report. Mellinger, Dept. C2696, Woodland 
Hills; California 91367. 


4" METAL Cutting Lathe $104.50. Taig, 
15048 Proctor, Industry, CA 91746. 


'SHAI INERS REPORT" Monthly 
Newsletter, Sharpening Guidebook, Angle 
Wall Chart, Free details. Skog Company, 
Dept, PS4, РО. 22559, Minneapolis, MN 

2. 


SMALL FOUNDRY Furnace. Supplies. 
Literature, Pyramid Products, Dept. M, 
3736 South 7th Avenue, Phoenix, AZ 85041 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog $1.00 
(refundable). Camelot, Dept. 33, Box 65, 
Bristol, Wisconsin 53104. 


METALWORKING MACHINERY! Fa 
tory Low Prices! Details $1.00, Refundable. 
Dynamics, Box 217, Ferndale, WA 98248. 


HARD-TO-FIND MICRO TOOLS 
48 PAGE Catalog $1.00. Micro-Mark, Box 
5112-187, Clinton, NJ 08809. 


GAS WELDING AND 
CUTTING CATALOG FREE 
Everything you need to gas weld. 
U.S. brand name equipment, low 
prices. A gas welding store 

їп your mail box 

FOR YOUR FREE CATALOG call 
toll free 1-800-228-2009 or 

write Shannon Marketing Inc. 

РО. Box378, Welches, Oregon 97067 


RUN INDUSTRIAL EQUIP AT HOME 
PHASE CONVERTERS allow operation of 
220 Volt, 3-phase equipment, mills, lathes, 
etc, on 220 Volt l-phase residential current. 
Cedarberg Industries, 521 W. 90th St., Min- 
neapolis, MN 55420. Call 1/800/328-2279 
Toll Free. 


ASTRONAUTICS 


ANTIGRAVITY — PARANORMAL — 
ENERGY. Free Brochure. HEER, Box 5286, 
Springfield, VA 22150. 


BUILD ROCKETS 500 —OVER 100,000 
FEETH $3.00. Missiles, 1402-1 Concorde 
Place, Toronto, Canada M3C 3K6. 


COLLECTORS! AMAZING HALLEY'S 
COMET DISC LEAPS THREE FEET! 
$2.00. Robbins, P. O. Box 20294, El Cajon, 
CA 92021. 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 
* FIFTY CENTS EACH! 


* BUILD A DOZEN IN 
AN EVENING! 
m— 


ASTRONOMY 


BEUPDATED on how GRAVITY FIELDS. 
interact йк. Send $4.00 
(U.S.) to: Bernhard Hasenknopf, P.O.Box 
578, New Westminster, B.C., VaL 4Y8, 
Canada. 


YOU can make money wholesaling free 
details. Brokerage, 109É Circle, Burns, TN 
37029. 


BORROW $300-$30,000 Worry Free! 
Keep Indefinitely! Free Details! Write: 
American, 1601 Main, Plainfield, IN 46168. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


BUMPER Sticker Printing Device. Cheap, 
Simple, Portable. Free details Bumper, PO! 
22791(LLC), Tampa, FL 33622. 


LEARN MIRROR RESILVERING, Free 
Information. Silvercraft, Box 127, Lans- 
downe, PA 19050. 


GET RICH using OTHER PEOPLES’ 
MONEY! Unique—amazing business! De- 
tails FREE! Finance-S, Box 4605, Margate, 
FL 33063. 


ALUMINUM SCRAP-Recycle Yourself- 
MAKE $25.00/POUND! Free Information: 
Industrial-PS64, Box 127, Alexandria Bay, 
NY 13607. 


REPAIR HYDRAULIC JACKS— Free 
details. Hydraulic Parts Supply, Dept. 5, 
Box 4157, Brownsville, TX 78520. 


START profitable mailorder business at 
home. Free details. Farrow Enterprises, Box 
Jose, CA 95154. 


SPEED YOUR SUCCESS! 


Unique computer updated 
sourcebook provides the 

Й vital edge! Reveals the 
details behind recent blind 
opportunity ads and home 
employment offers. Write 
today. Marson's, 2442 NW 
Market, — Suite — 193-PS, 
Seattle, WA 98107. 


"$1,000'S$ WEEKLY!” Fantastic Home 
Mailing Program! $tart Immediately! Free 
Details! Write: MJG-PS, Amblers, PA 
19002. 


RECYCLE METALS. NO, NOT BEER 
(CANS! Easy $458 weekly! Free informa- 
tion, Hornsby's, Box 1214, Franklin, TN 


HUGE PROFITS! Reconditioning used 
car batteries. Secrets others don't tell. 
Stamp please. Battery Outlet, Box 3300, 
Hickory, NC 28603. 


MAKE HOMEMADE BOOKLETS. ГУЕ 
EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 
Box 37169, Ft. Worth, TX 76117. 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS, & Plate Glass! Up to $60,000 
yearly! Call rOLL-FREE for Valuable FREE 
report. 1-800-321-2597. Glas-Weld 
Systems, Box 5755-C4, Bend, OR 97708. 


Stereos, Appliances А TVs — 


thousands of other items seized, 


NOW! 
We drop shipped at very low prices books, cassette 
tapes. manuals and reports Beautiful illustrated 


Catalogs, circulars and sale aides supplied lor your 
та! order sales. Start without capital One of ihe 


nd catalogs Send $1.00 lor 
Postage (refundable) to: 


LONG PUBLISHING, Dept. P-27 
PO. Box 1465. Garden Grove, 


ENTER Billion Dollar Industry. Im- 
mediately. Start-up manual $6.00. CLP, 
7641 Clarewood, Suite 1330, Houston, TX 
77036. 


HOW to make money manuals. Send 


Sase. Dee Enterprises, 19 Kathy Drive, Ha- 
MA 01830. 


$1,000'S WEEKLY 


Home Business Directory 
Exciting free details. Write: 
Box 2019-PS 
New York, N.Y. 10163 


MAILORDER Opportunity: Start profit- 
able home business without experience or 
capital. Information Free. Mail Order As- 
sociates, Dept. 428, Montvale, NJ 07645. 


GET YOUR FREE INFO-KIT — Making. 
MONEY with Balloon Magic . . . Kit tells 
how... Write Тоду... Winner's — PS64, 
Box 250, Alexandria Bay, NY 13607. 


WOW $1.00 sends your name to business 
opportunities, money making opportunities 
in dozens of publications. Wesley, Box 381, 
Hazleton, IA 50641. 


IGNORE IT AT YOUR OWN RISK. 
10 book set. No-nonsense. pi 
exciting, stimulating, informative, 

ning & rewarding. How to 

ate your Profitable 
Guaranteed. Send 

k, MO just $20 or write for free 
s today. Estes Park by Mail 

5 486, 321 Bighorn, 


detai 
Dept 


FREE! TREASURY OF HOME BUSI- 
NESS OPPORTUNITIES, POPCO, BOX 
34370, BARTLETT, TN 38134-0370. 


Surplus Property Auctions. 
Your Locality. Write: Tropics, Palm Bay, FL 
32906-0095. 


$1000'S WEEKLY Proven Successful , 
Home Methods. Free Details, ESO Market- 
ing, RD. 2, Box 447PSA, Oneonta, NY 


SUCCESSFUL: Mailorder Business 
without experience. Free information, 
Banian Services, 7425 Farralone Av 
Canoga Park, CA 91303. 


у. GOVERNMENT RESEARCH 
GRANTS for small businesses and individ- 
uals. $5.00 for starter kit. Erdax-PS, Box 
1179, Woodstock, GA 30188. 


EARN up to $300,000! Monthly! Details 
Free! Write: JLF-PS, 1048 Ash, Waterloo, 
ТА 50703. 


LIFETIME OF HOMEWORK! Successful 
tte Retiring. Secret can now be yours! 
Publico-265, Carlsbad, CA 92008. 


3,816 BUSINESS Ор 
Information! Dynamics, 
ОН 44224. 


tunities! Free 
x 1306H, Stow, 


$25,000 LOANS INTEREST FREE! 
Secret Federal law WIPES OUT DEBTSI! 
Details FREE! Moneywise-S, Box 26744, 
Tamarac, FL 33320. 


NEW Luxury Car without cost! Write: 
Amco 15, 1601 Main, Plainfield, IN 46168. 


$192.00 FROM Square Foot Plywood 

(Huge Demand), Revealing Proof 50¢ (Re- 

fundable), Woodwins, Bridgewater, MA 
4. 


GET RICHI! Secret law s debts— 
brings cash credit! Details FREE! Wealth- 
Kit-S, Box 4036, Pompano, FL 33063. 


$40,000 ON 1/3 ACRE! New hydro- 
ponies inexpensive, pleasant, practical 

тее information. Planter's, Box 1214, 
Franklin, TN 37065-1214. 


14,947 HONG KONG, Taiwan PROD- 
UCTS CHEAP Small lots. Some samples 
free. Harbor, Box 1719-PS4, Yuba City, СА 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
2036 Montrose, Chicago 60618. 


GOLD Stamping Machines. Inexpensive. 
Quality. Large imprint Area. Free details. 
Magic Systems, POB 24986 ( LLC), Tampa 
FL 33623. 


MAKE Rubber Stamps. Highly Profitable 
Business. Free Details. Stamper, POB 
22809 (LLC), Tampa FL 33622. 


‘TAKE Catalog Orders. We drop-ship 2500 
best-selling specialty products. Lowest 
below wholesale prices. Immediate deliv- 
ery. Spectacular home business opportu- 
nity. Free Book. SMC, 9401 De Soto Ave.. 
Dept. 28-64, Chatsworth, CA 91311-4991. 


SCREEN Print T-Shirts. Inexpensive 
kits. Free Details. “T-Printer,” РОВ 23991 
(LLC), Tampa, FL 33623. 


TWO BILLION DOLLAR INDUSTRY 
Distributors Wanted, Sell Guaranteed Ver- 
sions of Famous Perfumes. Send $5.00 for 
Kit. Toccarra Fragrances, Inc., 15 Ellsworth, 
Bridgeport, CT 06605. 


$100,000 SIMPLE, Foolproof plan. 
FREE DETAILS! H.T.P. Publishing, Box 
125, Corydon, IN 47112. 


NEW Mercedes-Benz, $153.29 monthly, 
or BMW, $91.62. ... Guaranteed. .. . Write: 
Foxco, Box 2655-64PS, Springfield, VA 
22152 

$2350 MONTH AFTER TAXES! NEW 
HOME BUSINESS OPPORTUNITY start- 
ng WOW Earn this and more, without cap- 
itol or experience. Free brochure, wri 
Motive-K Resource, P. O. Box 32628, San 
Jose, CA 95152-2628. 


EASY INCOME. Earn at home. Free De- 
tails. Ponderosa Publishing, P. O. Box 
10206, Tampa, FL 33679. 


AMAZING Money Making Program. FREE 
Details. Guaranteed. RPM Enterprises, 201 
Garden St. Warrenton, VA 22186. 


UNREPAIRABLE, Until Now! I earn 
$40/hour repairing the Unrepairable. Great 
Bernd ‘Today, Вох 19636-5, Portland. OR 

219. 


START A SUPER PROFITABLE BUSI- 
NESS From Scratch. FREE Subscription 
to Opportunity Magazine tells how. Write: 
Opportunity, Dept. G70, 6 М. Michigan. Chi- 
cago, IL 60602 


VIDEO RENTALS, Your Business, $5.00. 
Complete Details. Wes. Box 658, Addison. 
IL 60101 


NEW OPPORTUNITY. Average $35.00/ 
HOUR servicing telephones. Experience un- 
necessary. We train. Free brochure. Set- 
comm, 205-A 42nd St.. Gulfport. MS 39501 


ENTREPRENEURS BE FIRST to learn 
of FANTASTIC government sales. From air- 
planes to real estate. Nation-wide twice 
monthly Newsletter. $2 sample issue. In- 
formation Services, PO. Box 503PS, Hunt- 
ington, NY 11743. 


$1000 weekly mailorder. Immediate 
opportunity. No obligation. Enterprise, 210. 
jelch-PS. Ames, ІА 50010. 


MAKE HOMEMADE BOOKLETS! De- 
tails free! Caligan. 1013 Maine. Windsor, 
IL 61957. 
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BUSINESS SERVICES 


GRANTS. Grant Research Corporation 
finds sources of potential grant funds for i 
dividuals, businesses, not-for-profit organi- 
zations, Search customized for your project. 
Information packet, $2.00. Grant Research 
Corporation, РО. Box 1508, Bloomington, 
Indiana 47402-1508. 


INCORPORATE Without Legal Fees! 
Free Booklet Tells How, Includes forms. Call 
now. Harvard Business Services. (800) 
345-CORP. 


PRINTING SERVICES 


SAVE Over 50% - Printing, Office Sup- 
plies. JMZ, 731 Leroy, Detroit, MI 48220. 


SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists. 60-15 Woodside 
Avenue, Woodside, NY 11377. 


POSTER SIZE ENLARGEMENTS 
(20" 28"), Color, B/W. Terrific decorations, 
ifts, fun, $20.95 from ЗММ negatives, 
$23.55 from any picture, postage included 
Custom Profesional Quality Kodak Paper 
Discreet, BBB Member, VISA, MC (expi- 
ration, signature), M.O., Check. P. O. Box 
9722, Fresno, CA 93794. 


EDUCATION & INSTRUCTION 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s Free re- 
vealing details. Counseling, Box 389-SP4, 
‘Tustin, CA 92680. 


INSTANT MEMORY 


‘The new way to remember 
A short, simple method of acquiring а powerful 
memory. No memorization, no keywords. Release your 


photographic memory Learn “how” you remember, 
"why" you forget. Discover your natural ability to 
recall everthing. Send for free information to 
INSTITUTE of ADVANCED THINKING 
БАРУ ViaLaPaz. Pacific Palisades, СА 90272 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. Superlearning, 450-PS4 Seventh 

10123. 


FISHING ROD REPAIR 
LEARN To Tie Guides on Rods. Instruc- 
tions with sase $2.00. 1518 Gallinule Cir- 


400 Self Improvement Books. Free Cat 
alog. Send $1.00 to Book. Steve & Sherry 
Lucas, 14 Glenn St., Florence, KY 41042- 
1831 


INTERVIEW SKILLS LAND JOBS! More 
Money! Details Free. Box 4402, Manches- 
ter, NH 03108. 


COMPUTERS 


TI-99/4A Software Hardware bargains. 
Hard to find items. Huge selection. Fast 
Service. Free Catalog. Enterprises, Box 690, 
Hicksville, NY 11801 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PÀ 15134. 


IBM PC/XT Fully Compatible Comput- 
ers from $995. Free Catalog. Systems, Box 
69, Sunland Park, NM 88063. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
suggestion, Box 24-À, Olympia, WA 98507. 


UNIVERSITY DEGREES without classes. 
Bachelor's, Master's, Doctorates. Accred- 
ited, inexpensive, fast. Free information. 
Dr, John Bear, Р.О. Box 11447-PSC, Marina 
del Rey, 90295. 


сва-Арріе programs cheap! Wri - 
ware Shack, Box 133-PS, Fresno, CA 93707. 


SATELLITE TV 


SATELLITE TELEVISION ANTENNAS 
complete detailed plans for home construc- 
tion by anyone. $5.00. Jansen Electronics, 
P.O. Box 168A, Dundee, OR 97115. 


DEGREE PROGRAMS 

IN Management, Economics, Philosophy, 
Business Studies. Credits and Experience 
accepted, Prospectus (airmailed $2.00) Reg- 
istrar. Sussex COLLEGE OF TECHNOL- 
OGY, HIGHFIELD DANEHILL, SUSSEX, 
ENGLAND Rh 17 7EX. Founded 1969 stu- 
dents worldwid 


SUPER-INTELLIGENCE! FREE amazin; 
rl EDEPS, Box 1462, Glendora, С, 
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WORLD WIDE COLLEGE OF 
AUCTIONEERING, INC. The original—50 
vs. — World's largest! ‘Term soon. Approved 
for VA. FREE Catalog. 1-800-255-2255 ext. 
5242. COL. GORDON E. TAYLOR, P.O. Box 
949, Dept. 3, Mason City, lowa 50401 


SATELLITE System $449. Catalog 
3-16Р Artie, Huntsvi 


ing System And Save! Instruction manuals, 
schematics, circuit boards, kits! Send 


stamped envelope for complete listing 
XANDI, Box 25647, Dept. 24LL, Tempe AZ 
85282 


SATELLITE TV starting $425.00 com- 
plete. Two for $750.00. Catalog $2.00. 
Jake's, Box 593, Brigham City, UT 84302. 


SATELLITE FILTER IMPROVES PIC- 
TURE. $39.95. Guaranteed. Compu-Sport, 
12021 Wilshire #404, Los Angeles, CA 
90025. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney In- 
struction. Home Study. FREE CATALOG. 
Southern Career Institute. Drawer 46PS, 
2158, Boca Raton, FL 33427. (305) 368- 
2522. 


WANT to earn more? Free catalogue de- 
scribes 200 success proven correspondence 
Diploma courses. Granton Institute, 263B. 
Adelaide Street West, Toronto, Canada. 


BRITISH DEGREES. Obtain yours now 
from London. Bachelors, Masters, Doctor- 
ates, Commerce, Industry, Sciences, Philos- 
ophy. Divinity, Medicine, Social Sciences 

тее Prospectus, (Airmail $1 refundable) 
College Registrar, Dept. 132, BCM—Colle- 
giate, London, WCIN 3XX, England. 


HIGH SCHOOL Diploma at home. No 
classes. Low cost. Information FREE. Call 
toll free 1-800-228-5600 or write: Ameri- 
can School Dept. 347, 850 E. 58th St., 
Chicago, IL 60637. 


ELECTRONICS: B.S. Degree. Corre- 

dence instruction. Accredited, МНС, 

тее catalog. Grantham, 10570 Humbolt, 
Los Alamitos, California 90720. 


LOCKSMITHING: Free book. Locksmith- 
ing Institute, Dept. 311-046, Little Falls, 
NJ 07424. 


DISH 00 fabrication cost. At- 
tractive, Easy Construction. Photograph 
Informational Package, $3.00 refundable. 
DIRIJO DISH, Box 212, Lowell, NC 28098. 


SATELLITE ANTENNA GUARANTEED 
Plans. Proven design. Available materials. 
$8.95. VidCom, Box 4946, Springfield, MO. 
65808. 


SATELLITE RECEIVER SUPERIOR 
Quality You build: Kits available, Complete 
schematics $9.95. MicroStar, Box 2831, Har- 
risburg, PA 17105. 


SATELLITE SYSTEMS. WHOLESALE. 
Determine brand/model before writing for 
quote. BN-Sat, Box 64, Ely, MN 55731 


SATELLITE Dish drive $99.95. 10' Black 
mesh dish $429.00, System $795.00. ISTV, 
4970 Apache, Pocatello, ID 83204. (208) 
232-8013. 


BUY YOUR SATELLITE SYSTEM 
WHOLESALE! Send $2.00 for important in- 
formation that will save you hundreds. 
R&M Electronics, Box 69, Pelion, SC 29123. 


EXCELLENT, NOT CHEAP Satellite 
Systems under $600. Catalog $1.00. 
Shojiki Electronics Corp., 1327-S Ni- 
agara Street, Niagara Falls, NY 14303, 
er (716) 282-1001. 


ELECTRICIANS: Prepare for your Mas- 
ters, Contractors exam. Master Study 
Group, 22118 Gosling Road, Spring, TX 
77389. 


‘SATELLITE SYSTEMS, Lowest Prices in 
the Nation! Send Brand, Model to: 2002 
innovia, Inc., Box 2002, Gardnerville, NV 
89410. 800-628-2828, ext. 519. 


RADIO/TV 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 80219. 


SATELLITE Systems wholesale to pub- 
lic. FREE Catalog call 1-8 -2984. In 
Penna. collect (717) 586-17: Monday- 
Friday 9-5 E.S.T. 


CORDLESS TV TRANSMITTER used to 
conveniently transmit TV signals to remote 


Free information. CAMEO Enterprises, 
P.O. Вох 63-PS, Accord, MA 02018. (617) 
871-5611 


‘with the purchase of our $2.00 Satelite Technology Booklet 


BUY ALL YOUR CONSUMER ELECTRONICS AT DISTRIBUTOR PRICES, NOW! 
TAKE A LOOK AT A FEW EXAMPLES 


* COMPLETE SATELLITE SYSTEM - 
SONY REMOTE CONTROL HI FI VCR - 
SHARP 20" REMOTE CONTROL STEREO TV - $499. 

* DELUXE 2-BAND RADAR DETECTOR - 


‘Send ог Call for Your $2.00 Booklet 
and FREE 1-Year Subscription 


‘NOVELTIES 
* MUCH, MUCH 
MORE 


EM 
$e97 | f PROSTAR 
* GE 

* токі 

* CONTINENTAL. 
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* MAXON 

* JENSEN 

* CRAIG 

* SONY 

* OTHERS. 
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VIDEO 


VIDEO MOVIES. Bargains! VHS. Beta. 
Catalog $1.00. Tower, Dunkirk, MD 20754- 
0213. 


1 
COLOR —-— HR 


UFO MOVIE FOOTAGE 
and METAL SPECIMENS 
SCIENTIFICALLY ANALYZED for 

First Home Video Releas 

GENESIS Ill P.O. DRAWER JJ 

DEPT. P.S. MUNDS PARK, AZ 86017 


ELECTRONICS, STEREO HI FI 


AUDIO, Video, Accessories, Cartridges 
(718) 897-0509. D&WS, 68-12 110 St. 
Flushing, NY 11375. 

NIGHT VISION SCOPES. Reconditioned 
Military units. Both Starlight (Passive! and 
Infrared (Active). Catalogs $4.00. STANO 
Components, Р.О, Box 6274, San Bernar- 
dino, CA 9: 8. 


FORMULAS, PLANS 


MONEYMAKING CHEMICAL FORMU- 
LAS—THOUSANDS! CATALOG $5.00 
(REFUNDABLE?): GWAG, Box 193, Brook- 
field, WI 53005-0193. 


BOOKS & MAGAZINES 


FAMILY Bibles - Beautiful Bible Stor 
Taped Biblé Cassettes. Details $2.00. 
Bridges, Box 5460, Hollywood, 

PUBLISH Your Bo loin our success- 
ful authors. All subjects invited. Publicity, 
advertising, beautiful books. Send for fact- 
led booklet and free manuscript report. 
rlton Press, Dept. PS, 11 West 32 Street, 
York 10001 


CARTOONING SIGN PAINTING. 


CARTOON for Fun and Money!!! Free 
booklet"! Cartoons, Box 40614B, Detroit, 
Michigan 48240. 


LEARN Sign Painting, Cartooning, Pin 
Striping. Free Catalog. Kaufmann Supply, 
Centertown. MO 65023. 


WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO 
640! 


WINEMAKERS — BEERMAKERS — 
GASOHOL. Free catalog, Equipment Sup- 
es, Continental. Box 188-PS. Cassel- 
FL 3 


s Free Cats 


EST BEERMAKING CATALOG IN 
USA! FREE! Brewers. Box 1139. South 
404. 


Chatham, MA 02659. 1-800-447 
HOMEBREWING. 


Newsletter. William’s, Box 461-PX. Oak- 
land, CA 94604. 


‚йй ыи TV TRANSI нн 


MAGIC 


"BROADCASTS. TO ALL Ve WITHIN RANDE pron” 
Mignone vomit томли v Gans Ch 


For. . VIDEO RECORDERS © CAMERAS) 
зин TU "CORPUTORS стөл TU Eet 
AMAZING USEFULL ACCESSOR 


(EA Eos tne Sigh me GO f 


800 331-1322 


and 1939 $1.00. Roush, 423 Shepard, Mans- 
field, OH 44907. 

UNITED NATIONS 3 Complete Mint Sets 
25e, Approvals, Cornetta, РОВ 1509-8 Lake 
Placid, FL 33852. 
стале 300 Breathtakin 
Stamps from 35 Countries, Only $1.00 wit! 
latest bargains and sensational approvals. 
Stamps +, Dept. SD6, Box 982F, Toronto, 
Canada M4Y 2N9 

FREE Big Bargain Catalog - New E: 
tion listing thousands of bargains includ- 
ing US. & B.N.A. stamps, packets, albums, 
accessories and supplies. Also fine stamps 
from our approval service. Buy only what. 
you like. Return balance promptly! Thank 
you. Jamestown Stamp Co., Dept. E46PS, 
Jamestown, NY 14701 

50 U.S. stamps. 25¢ to introduce our ap- 
provals. Globus, Box 727E. Newton, lowa 


IMPS —$15.00 Collection, 
xteenth, Mattoon, IL. 


2. Gain, 71) 
i8. 


SALESPERSON DISTRIBUTORS 
WANTED 


THERE IS MONEY 
TO BE MADE SELLING 


‘Start earning extra cash instantly . . . plus [| 
mcevea*s Scout on pao tushoncontot Knapp 
‘shoes for yourse! from the largest direct seling shoe [| 
‘company inthe entre country. Over 20,000 sales people. 
И | 
АЛ одо catalog етт over 250 trace ses for 
теккен шш, sored Ш 
олбо, Krapp мі send you a compile FREE 
SELLING KIT, ncn everthing you needa get 
‘started earning extra money immediately. There is no пек 
when you sell Knapp shoes. We support our sales people [| 
with free training and back our shoes with an unconditional [| 
money back guarantee. No cost! No Obigaton! 
Send coupon today! П 
Thomas McCarey KNAPP SHOES, One Kapa Centre 

S72, ion ho П 


Мате 
Address. 


— —— State. 210— 
KNAPP kapp shoe: 
In app Shoes 
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GOOD EATING 


TEXAS CHIL! RECIPES. 10 Recipes the 
Texas way. $3.00. Box 336, Hurst, TX 
16053. 


DELICIOUS, CHILI—Cheese Log, 
A-Mar Enterprises, Box 610, Ol 
Florida 32680. 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 9142: 


FREE Descriptions Farms, Acreage, 
‘Town and Country Homes in Western Ar- 
kansas’ Beautiful Ouachitas Lakes, Riv- 
ers, Mountain Streams. American Farm 
Agency, 71 North, Mena, AR 71953. 


000,000 Land Liquidation, “Ac- 
rettes Lake Living, Coast to Coast” listings 
everywhere US.A., Nothing down, from $49 
month. Free information, phone 1- 
521-4996. Write Wholesale Land, 4220 
Farner 6, Drayton Plains, MI 48020. 


MONTANA LAND 
New Otter nin (or more) starting at $6,950 with 
$150 down, Near Beautiful Yellowstone Park 
апа National forests тот he heart of trophy eik, deer, moose, 
Antelope and turkey hunting. Ве ribbon trout streams. Guar 
access. INSURED TITLE AND WARRANTY DEED. Your 
inspection welcomed, FREE Brochure, Maps, Color Protos. 
ige Whole locks Available. 
Cali Today TOLL 1-800-252-5263. 
Yellowstone Basin Properties 
1119 North 7th Ave. Dept. PS, P.O. Box 3027 
Bozeman, MT 59772-3027 @ (406) 587-5469 


00. 
Town, 


Real Estate Information 


Illustrated brochures о! 
American properties. Forests, 
streams, homes, secluded 
areas, small businesses. 
CALL STROUT FREE 


Scottsdale, AZ 1-800-872-5263 
Paragould, AR 1-800-826-4544 
Redding, CA 1-800-225-7767 

ог 1-000-247-7337 (СА) 
Spring Valley, CA 1-800-523-3369 
Ukiah, CA 1-800-482-4321(СА) 
Cortez, CO 1-800-592-2828 
Davenport, FL 1-800-231-4213 
Spring Hill, FL 1-800-624-4108 
Bloomfield, IN 1-800-222-5686 
Howland, ME 1-800-225-9025 
Ocean City-Berlin, MD 1-800-641-5263 
Branson, MO 1-800-872-8431 
Camdenton, MO 1-800-39: 
Edina, MO 1-800-545-2236 
El Dorado Springs, MO 1-800-231-3998 
‘Osage Beach, MO 1-800-862-5253 

ог 1-800-831-2011(MO) 
Stockton, MO 1-800-872-5253 
Lincoln, NH 1-800-343-4589 
Whitefield, NH 1-800-468-5263 
Clovis, NM 1-800-334-8719 
Auburn, NY 1-800-535-0018 
Binghamton, NY 1-800-624-9891 

ог 1-800-551-5508(NY) 
Cincinnatus, NY 1-800-322-2067 
Fishkill, NY 1-800-334-0207 
Essex, NY 1-800-835-8306 
La Fargevilie, NY 1-800-872-3315 
Malone, NY 1-800-835-8304 
Massena, NY 1-800-345-5456 
Mayville, NY 1-800-872-2270 
Cave Junction, OR 1-800-331-7784 
Glencoe, PA 1-800-772-5263 
Montrose, PA 1-800-321-2249 
‘Sandy Lake, PA 1-800-227-5647 
Conroe, TX 1-800-325-3144 

(dial tone, 2220) 

Roosevelt, UT 1-800-722-8824 
Wells River, VT 1-800-932-0202 
‘Appomattox, VA 1-800-523-9881 

ог 1-800-468-3345(VA) 
Dillwyn, VA 1-800-641-7374 
Marlinton, WV 1-800-982-5263 
Moorefield, WV 1-800-523-9023 
Peterstown, WV 1-800-233-8385 

ог 1-800-555-1212 any area or city USA, 

ог 1-800-641-4266; (or write Strout #6270, 
Box 4528, Springfield, MO 65808, indi- 
cate property type, state(s) of interest). 
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OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send for your tree 


WITCHCRAFT—HARNESS ТНЕ 
FORCE. Understand the Old Religion and 
the consensus reality. Gavin and Yvonne, 
Box 1 New Bern, NC 28560. 


200 MPG Actual Patented Carburetor, 
for drawings and Details send $10.00. Car- 
buretion Research, Box 263, Glenbeulah WI 
3. 


FINANCIAL INDEPENDENCE. Enjoy 
early retirement. Plan now for your future. 

nd $4.00 to: AEI, Dept. PS486, P. О. Box 
25, Winona, MN 55987. 


MONEYMAKING 
OPPORTUNITIES 


ithout Cost. Write: 
i601 Main, Plainfield, IN 


NEW Li 
AMCO I5E. 
46168. 


BORROW $3 y 
Indefinitely! Free Details! Writ 


Plainfield, IN 46168. 


Large imprint Area. Free det 
Systems, РОВ 24986 (LLD), Tampa, 


$100's WEEKLY Clipping newspaper 
articles. Free information. MCPI-NC, 
2 Merrick Blvd., Laurelton, NY 11413 


"YOU Deserve Credit!” My new booklet 
shows you how! Guaranteed. Free informa- 
tion, Infinite, Dept. PS-486, Wrightstown- 
kstowr Road, Box 0125, Cookstown, NJ 


TEN bestseller success books in one. Free 
details: SeaAge-PS4, P. O. Box 2799, Co- 
rona 


$1,000,000 
Writ 
907: 


REAL ESTATE—MAKE BIG PROFITS. 
Report shows how land can make you rich. 
Learn why land is safest investment. Ad- 
vice on How, Where and Buying with other 
people's mone L&L Ente 

те 


Operating your own 
oss AT HOME. Details 
188 Old Long- 


njoyable, аррғесі- 
ated. Help groups by presenting unique 
HIGH PROFIT item for fund raisers. Ob- 
vious Value E: s е In- 
formation P. 


Minnesota 
PRINT FOR PROFIT— 
money; printing press, type, 


rect from factory. Famous since 18' 
alog and samples to: Ke 
Meriden, CT 06450. 


WE Have SMONEYMAKING Formula 
FREE catalogue. Devl Corp., PO. Box 3565, 
Centerline, MI 48015. 


$1000 WEEKLY Home Bu - 
Details. Box 2019-PS, New York, 


FREE INFORMATION. “5 


'TRULOCK VIDEO = 
Н 98 Main St. #215P, Tiburon, CA 94920 


GOV'T SURPLUS 


MILLIONS OF SURPLUS BARGAINS! 
Jeeps included! Many 1% original 
“Nationwide Government Directory 
aranteed). Disposal, Box 1910 


1$ It True You Can Buy 
through the US. 
7 Сай 1. 


How to Build A More 
POWERFUL BODY! 
How YOU can have: 


ical — Lab. Equipment — Experiments. 
Most comprehensive catalog offered by 

one in this column. Established 
$3.00 REFUNDABLE. Aldrich 
PO. Box 675-PSi TX 78023 


“EXPERIMENTERS” LABORATORY 
CHEMICALS—GLASSWARE. Catalogue 
51.00. HAGENOW LABORATORIES, 1302 
Washington, MANITOWOC, WI 


TIME Travel Information - $6.00. Brett 
Beaudoin, 700 Rangeview, Littleton, CO 
80120. 


REMAILING SERVICES 
CONFIDENTIAL Mail Recei 


ing. Mail Drop, Box 18039PS, 
860. 


ng/For- 
Jrlando, 


RUBBER STAMPS 


Order "CUSTOM MADE" 


RUBBER STAMPS 


UP TO 4 LINES only $095 
(Max.30 letters per line) © ea, 
к PADS 


Н SATISFACTION GUARANTEED 
FAST SERVICE- Your Order Shipped in 5 days! 


QUALITY Stamp Mty. Box 35514-S, Tulsa, OK 74153, 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20 Ferndale, Michigan 48220. 


‘SINGAPORE, HONG KONG, TAIWAN 
directories. Listing 11,000 suppliers, 20,000 
реа. Buy Direct. Information $1.00. 
Merrick Distributing, Box 274P, Merrick, 
NY 11: 


CONTEST 


LIFE SCIENCE CONTEST 
LARGE MONTHLY MONEY PRIZES. 
Question. What is the origin of life? Cor- 
rect answer, your name and 
$1.00 entry fee will make you eligible for 
this months di lue. Ans 
found in science not in m 
your entry to Evolutionary Protobiogenesis 
Contest, P.O. Box 5238, Massena, NY 
13662. 


OFFSHORE JOBS! $15,000—$60,000! 
Week on, week off! Details: OFFSHORE, 
Box 4478-PS, Biloxi, MS 39531. (Enclose 
stamp). 


MONEY—The right way to make more 
from overseas employment contracts. En- 
dorsed by experts, Money back guarantee. 
$9.95. ONE. Worldwide, Inc, P. O. Box 
1773P, Land O'Lakes, FL 33539. 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIR MANUAL 
and catalog $5.00. Hydraulic Parts Supply, 
Box 4157, Brownsville, TX 78523-4157. 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 40e. Ellwanger's 
NY 12771. 


THE ROBOTS ARE COMING is the book 
about the robotic explosion: history— 
unions—economie and social benefits 
—impact on workforce-—careers (engineer- 
ing, maintenance, sales)—education and 
training—funding and information sources. 
Send check or money order for $7.00 (which 
includes postage). California residents add 
6% sales tax. Send to: INTERFACE, Suite 

716 E. Valley Parkway, Escondido, 
92025, 


SCISSORS SHARPENING 
INVEST $250 and earn $30 per hour. De- 
s 'olff Ind., Rt. 
Spartanburg. SC 29301 


LOANS BY MAIL 


deserving individ- 
als : Many plans in- 
cluded. Tr Associates, Box 98-P3, 
Brooklyn, NY 1122 


АРОМУ $300-830,000 Worry Free! 
Keep Indefinitely! Free Details! Write: 
American, 1601 Main, Plainfield, IN 46168. 


BORROW $100—-$100,000! Instant 
Reply! Rush stamped en: Marigold, 
Box 2030, Richardson, TX 


BORROW $25,000. Rush 
nance, 2409 17 St. "Ter. 


Leavenworth, KS 


y Ma 50,000! No Co- 
signers! Confidential! Bad Credit No Prob 
lem! Instant Reply: KP Associates, Box 373 
FLM, Woodmere, NY 11598. 


$100,000.00 CREDIT 
tails! Credit-PS, Box 2298, 
44870. 


е! Free De- 
ndusky, OH 


HYPNOTISM 


FREE Hypnotism, 
Learning Catalog! Dray 
NM 88: 


FREE Н 
lication DL 


(Hypnosis, Sleep 
$400, Ruidoso, 


notism. Sleep Learning Pub- 
ох 487, Anaheim, СА 92705. 


LOTTERIES 


WIN MILLIONS in Canadian lotteries 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171, $ 
Toronto, Ontario, Canada M6M 


EMPLOYMENT INFORMATION 


CRUISESHIPS, Riverboats. 
Women, Men $15,000 $60,000 Work month 
Home month. Experience Unnecessary. 

lus 112 countries. Free report sase. 
е Employment, Box 223, Central, 


. JOBS. нани 
te for 
ЧА, Gulf 


WRITE your own resumes/letters. Man- 
ial $5.00. Includes interviewing section 
330. Hous- 


77036. 
OVERSEAS OPPORTUNI HIGH 


Income.All skills. Free Report. Reliable Em- 
1, Harrisburg. PA 1710; 


EXCELLENT Income for part time home 
assembly work. For info. call 504-641-8003. 
Ext. 8068. 


CANADIAN LOTTERIES. For free ticket 
and details send $2.00 for postage and han- 
dling to: CGC. PO. Box 324. Station A. 


VACUUM CLEANERS `I 
NEW Rainbow $449.95, 


BARGAINHUNTERS Quality Merchan- 
dise brochures and details write: The Law- 
тепсе Company. Box 278, Lyman, NE 6 


LOCKSMITHING—GENERAL and AU- 

J ion. FREE 

SES, P. О. 
5. Centerline, МІ 48015. 


LAZY MAN'S DIET. Rush $3.00. OMMI, 
1098 Mapl опа, PA 15 


47. 


NEW, WATER ALERT. Water level alarm 
alerts you to potential flooding situations. 
Free Information, send 
P. O. Box 369A, 


INVENTIONS WANTED 


EARN ROYALTIES, NUPRODUX INTER- 
NATIONAL, 1377 K 203, WASHINGTON, 
DC 20005. 


DETECTIVES 


DETECTIVE training home-study pro- 
‘am. Free Information. Global, Box 191PS, 
апоуег, MA 02339. 


INVENTORS! Confused? Need help? Call 
AIM for free information kit. Toll free: 
1-800-225-5800. 


NEW Idea? American Patent in Wash- 
ington, D.C. Get Results! Best References, 
Free Kit - 7880. 


Presentation to industry and exhibition at 
national innovation exposition. Call free 
1-800-528-6050, Canada, 1-800-528-6060, 
X831. Or write: 
INVENTION SUBMISSION CORP-PS 
903 Liberty Avenue 
Pittsburgh, PA 15222 


HONGKONG factory needs several 
products for their overseas buyers. Si 
product ideas for royalty evaluation. 

roduce exclusively. Hongkong Plasti 

fetal Products Company, Box 69627, 
Kwuntong, Hongkong. 


INVENTIONS Developed Marketed. Free 
Invention Certificates. MANUFACTURERS 
REPRESENTATIVE, Suite 3615-PS, Wool- 
worth Building, New York, NY 10007 


INVENTORS: If you have an invention 
for sale or license, write for free booklet 
explaining how we can help you. Kessler 

Sorp. С Freemont, OH 43420. 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free de- 
tails. Licensed since 1958. Rainer Assoc 
ates, 2008 Fondulac, Richmond, V/ 


NONPROFIT foundation helps inventors. 
Free recording forms. Free evaluation 
Affiliated Inventors Foundation, 501-A 
Iowa, Colorado Springs, CO 80909 or Call 
toll free 1-800-525-5885, 


INVENTORS! Can you profit from your 
idea? Call today regarding the marketing 
of your invention, or write for your free in- 
formation package. Over a decade of serv- 
ice. AMERICAN INVENTORS CORPORA- 
TION, B2 Broad Street, Dept. PS, Westfield, 
Massachusetts, 01086. 1-800-338-5656. In 
Massachusetts call (413) 568-375: 


3, 


LEARN how to offer your invention for 
sale or license, Free Booklet. Очерк 
cedures, royalty rates, requirements. Ке 
sler Sales Corporation, C-7-FI, Fremont, 
OH 43420. 


PATENT ATTORNEY Reasonable, prompt, 
20 years experience with major corpora- 
tions, Donald Mackay, 1098 Maple, Verona, 
РА 1514 


PERSONAL 


FREE information, how to become a min- 
ister and establish a church. WCL, Box 26 
Joelton, TN 37080. 


VISA/MASTERCARD. Bad Credit? N 
creait? No problem! Write: Fowler Ente 

ses, Box 70211, Dept. PS, Los Angele 
EA 80070. 


OBTAIN GOV'T COLLEGE FINANCIAL 
AID. Complete Book, $9.00, TARA, 37 Whit- 


POWER, 
Copywrited book explains how to chan 
our life. Ез step-by-step mam 
10.00. SLC ons, Rt. 4, Pv-29, 
cumseh, OK 74873 


DIVORCE IN ONE WEEK. No Children 
or property. American Legal Services, 1802 
East "G" St, Ste. E, Ontario, CA 91764. 


deve: EXE 44124 


ELECTRONIC DEVICES, For SECUR- 
ITY, COUNTERSURVEILLANCE, and PER- 
SONAL PROTECTION. Giant sixty-four 
ige catalogue $1. 00. пилетина. Box 12 
inston-Salem. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberglassing: in industry, laboratories, 
craft work. Reproduce your designs with 
our mold materials. Catalog $2.00. Cast- 
olite, Dept. 86D/PS, Box 391, Woodstock. 
IL 60098. 


LUCITE - PLEXIGLASS. Learn the Ba- 
s of Fabricating acrylic as a career, hobby 
dustrial Arts Teacher, learn at home or 
your shop. For exci 
and address to: New-Mar Systems, 
United Lane, Elk Grove, IL 60007 


MAGIC TRICKS 
FUN Catalog, $3.00 Trick, $1.00. Magic, 


Jokes. Abracadabra-C-419, Scotch Plains, 
NJ 07076-0544. 


HOBBIES & COLLECTION 


MILITARY Medals Catalogue $1.00. 
scription $6.00. Vernon, Box 1387PS 
Baldwin, NY 11510. 


TREASURE FINDERS / 
METAL DETECTORS 
FIND old coins, jewelry. gold nuggets. 


New patented revolutionary device. Free 
а talog. rdi 4729L N. 7th Ave.. Phoe 


ub- 


Call Toll Free: 


1-800-547-6911 
WHITE'S ELECTRONICS| 
Dept. PB-4 Sweet Home, OR 97386 


mith Ultra Seasitive DIRECTIONAL Locator 
SEND FOR 
FREE INFORMATIVE BROCHURE 


вох ШЕЙШ TAMPA. FLORIDA 33688 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
ishing / Promotions. Broadway Music, Box 
- rasota, FL 3: 


MUSICAL INSTRUMENTS 


Imported tonewood, tools, varnishes, parts, 
accessories, strings cases European instru: 
ments. Bows. Assemble yourself violin and 
guitar kits, Catalog $1.00 includes 10% dis- 
count certificate. Dept. LD, 4026 W. Bel- 
vedere Ave., Baltimore, Md 


CAN PIANO SYSTEM Complete! - 
inates conventional musical notation. Noth- 
ing to learn. Play Popular and C 
music today. Send $2: 
3418. Hollywood. 


GUARANTEED Low 
Pins. Decals. Free Cat: 
GIR Jane, NY 10014. (212) 92 


EMBLEMS & BRASSARDS 


MBROIDERED Emblems Lowest C. 
No minimum. Fast delivery. Wei Ting Em- 
blems, P. О. Box 391. Kaohsiung. Taiwan. 
ROC. 


OLD GOLD, JEWELRY WANTED 


Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information, Chicago Gold & Pre- 
cious Metals, 10 S. Wabash, Dept 
Chicago. 60603. 

TAKE NO CHANCES. Deal with oldest. 
most reliable firm in old gold busine: 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison. Chicago 6060: 


JEWELRY 
CLOSEOUT Jewelr 


Se dozen (Catalog 


25¢). Roussels, 107. Dow, Arlington, 
MA 02174-7199. 
KNIFEMAKING SUPPLIES 


MATERIALS FOR CUTLERY 
38 Page Catalog $2.00. Custom Knife- 
akers S E ў 
440. 


EARTHWORMS, CRICKETS 


. GREY NIGHTCRAWLERS— "Action 
ree Literature 
542—Fain's Farm— 


logu 
bargains. Lenses. Pris 
ers, ms Merrick 


optics 
Binoculars, etc. 
Road, Lynbrool 


MAILING LISTS 


MAILORDER BUYERS LISTS. 
for IMMEDIATE USE! Computerized on 
Peel and Stick labels in ZIP CODE ORDER. 
GUARANTEED DELIVERABLE! For com- 
details SEND $1 00 to: The CONNE 
ION, PO. Box 372, Ottawa, OH 4587. 


nsultation. Deta 
ituart, FL 33494. (305) 
78. 


05. 1-800- 


MAIL ORDER NAMES, computeri 
adhe: 


ved labels, ZIP CODE order FREE! 
$3 Р/Н, Don 85, Box 
Lakeworth, F 


FOREIGN NEWSPAPERS 


WORLDWIDE English NEWSPAPERS 
65 Countries! Sampler: 4/$2.98. FREE Bro- 
chure, Multinewspapers, Box DE-34, Dana 
Point, CA 92629 


CAMPING EQUIPMENT 
FREE Discount Catalog, Back packing, 


Camping, Campmor, Box 999-5Р, Paramus, 
NJ 07 0999, 


HEARING AIDS 


HUGE SAVII ДА 
markup. Free Trial. Batteri 
Terms Arranged. 1. 

IL 61104. Call 1/800. 


GIANT SAVINGS Custom In- 
Specialists. 30 Day Trial Terms. Rit 


SAVE $200 + 
ve understanding. No Salesmen. Free 


Modern name brand aids 


log. J&M Aids, Dept. 69-N, 


Third, DeKalb, IL 60115 
@ HEARING AIDS 
J PRICE CATALOG FREE! 


SUPER SAVINGS! Newest. Finest. All 
1 Buy DIRECT & save up to HALF! 
salesmen. Sold by AIR MAIL on HOME 

Е TRIAL. FREE Catalog. Write: 


1 MONEYSAVERS, 
Dept. PS4D. 9530 Langdon Ave., 
W Sepulveda, Cal. 91343 


ENJOY HEARING 


All-in-the-ear Hearing Aid! Nothing 
over, under or behind the ear . . 

no cords, tubes or wires. Simple 
slip-in fit. Full range volume control. 
45 day trial. NO salesman will call. 
Order your free catalog! Write Better 
Hearing today! 


or call 24 hrs./day 
1-800-824-7888 
ask for Operator No. 372 


BETTER HEARING 
Box 569-69J Brookport, IL 62910 


JOKES & NOVELTIES 


"atalog! Things you nev 
existed! 1600 Novelties, Jokes, Tricks, 
ence, Hobbies. Sports, Johnson 
C-1113, Mt. Clemens. MI 48043 


HUNTING & FISHING INFO. 
FREE 1986 CATALOG: Gun-Chaps, hunt- 


ing and archery accessories. Kane Products. 
Dept. PS, 5572 Brecksville Rd., Cleveland. 
1 


OH 44 
SPORTING GOODS 


amm 


CAMERA & PHOTO SUPPLIES 


GET 100 ROLLS KODAK FILM FREE! 
35mm, Disc. How? Write: Film, Box 711B4, 
r, Minnesota 56178. 


ARTS & CRAFTS 


ту 


PRIMITIVE ARTS AND CRAFTS. Ama- 
zon Indian Blowgun and other handicrafts 
Also 


variety of nature and wildlife books. 
'atalog. Free Gift with first order. Sun 
Р.О. Box 5085, Sun City 


1986 ORGANIZED CRIME CALENDAR. 
$6.95. Bonelli. Р.О. Box 812. Pasadena, CA 
11 


DOGS 


TEACH 
ANY DOGS 4 
IN MINUTES 


А зсепсе engineering breakthrough А set of unique 
dogegund takers thet сопайоп dogs needy 


discovery іза learning: sound cat 
direct tothe dog s mind. Renders bodily paintraining 
obsolete. Safer. Kind. Yet, more powerful! Dogs 
Simply don't fighi it. Tunes. makes them want 
to please you. Unequaled 

instruments and system (the Dr. Miller patents) 

ispensed by veterinarians for dog behi 

thousands of satisfied users in U.S. & for 


From $25 to $175 FREE catalog 
DOG:MASTEH SYSTEMS 
446 Бох 250. Agoura Hills, СА 9130! 
of Cat (600) 828-7868 - Rok lor operator 656 
enun of Emon Peste Lab "ores c v 
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Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the purchase 
of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling fee. 


401 Ready for Takeoff — You're up and away 
with Aviation Publishers' brochure, featuring 
books for building an airplane from a kit. The 
selection includes no-license ultralights, rac- 
ers, aerobats, and fighter replicas. There are 
more than 200 models to choose from. 50e 


402 Build Your Own House Literature from 
the Building Institute lists 150 top manu- 
facturers of factory houses that you can build 
yourself. New factory houses offer top-quality 
construction at savings of up to 4O percent. 
Many manufacturers will make all the parts 
for your custom house from your plans. 
Names and addresses, plus other information, 
are listed. $1 


403 Leather Goods A 48-page catalog 
from Crafts, Etc. illustrates the company's 
complete line of quality leathers, tools, buck- 
les, belts, books, kits, finishes, hardware, and 
more. $1 


404 Build Your Dream House А color 
brochure from Design Works outlines five kits 


designed to help you plan your house: ''Pro- 
fessional House Building,” "Architect's Draw- 
ing," "Interior Design," “Solar Card," and 


“Home Drawing Charts." The kits can be used 
by professionals and amateurs for interior, ex- 
terior, and solar design. 50¢ 


405 Garden Tractor А new six- page bro- 
chure from Excel demonstrates the many 
unique features of the Hustler 251 garden 
tractor and the advantages of the dual hydro- 
static drive system that allows maximum ma- 
neuverability and true zero-degree radius 
turning. Free 


406 Energy Garden A handsome booklet 
from Exemplar introduces its Energy Garden 
appliance, which uses and stores the sun's 
energy, reducing water-heating costs both day 
and night. The book details the unit's sophis- 
ticated technology, easy use, and principal 
benefits. An informative question and answer 
section is also included. Free 


407 Woodworking Tools Garrett Wade's 
228-page 1986 catalog features the finest in 
woodworking tools, finishing supplies, furni- 
ture plans, and much more. More than 2,000 
items are listed from all over the world. $3 


408 Boating Sport Two full-color bro- 
chures from Godfrey Conveyor describe the 
firm's boats. “Hurricane '86" features Hurri- 
cane fiberglass family power boats and Fun 
Deck fisherman models. '''86 Pontoons” fea- 
tures the Sanpan, Aqua Patio, Sweetwater, 
and Sea Rider models, detailing construction 
features and optional equipment. Free 


409 Home Plans This 112-page book 
from Home Plans Advertising features 120 
Early American-style home plans and blue- 
prints. Styles such as the Salt Box, Cape 
Cod, and other New England adaptations are 
Shown, as well as Georgian, Federal, Colo- 
nial, and Farmhouse versions. All are practi- 
cal floor plans for varying budgets. $2.95 


410 Whirlpool Bath A new 20-page cata- 
log from Jacuzzi features the firm's Designer 
Series luxury whirlpool baths. A variety of 
styles, sizes, and colors are depicted in ap- 
propriate settings. All units are pre-plumbed 
for easy installation. $2 


411 Camper's Guide А 124-page direc- 
tory from Kampgrounds of America lists KOA 
North American campgrounds. The guide in- 
cludes full-page, full-color travel maps. $2 


412 Terrace Doors А new brochure from 
Marvin Windows provides information on 
energy-saving features plus a variety of op- 
tions and sizes for terrace doors. Color pho- 
tographs show traditional, contemporary, and 
French styles. Free 


413 North Carolina Vacation This travel 
package from the North Carolina Department 
of Travel gives information on where to go, 
where to stay, and what to do on a vacation 
in North Carolina. Free 


FILL IN COUPON AND MAIL TODAY™ 


POPULAR SCIENCE Р.О. Box 322, Dalton, Mass. 01226 
Note: PoPuLAR Science Massachusetts address is for Product Information only. 
Please send the items checked below. | am enclosing $1 handling сапе ge (алу 


number of items) plus amount required for priced items. Orders will 
processed unless accompanied by the $1 handling fee. 


О 401 50¢ О 405 О 409 $2.95 O 413 o 417 
О 402 $1 п 406 О 410 $2 o 414 п 418 
o 403 $1 О 407 $3 О 411 $2 o 415 О 419 
О 404 50e п 408 п 412 o 416 п 420 
Name (please print) 

Address City & State 
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414 Suspended Ceilings А full-color bro- 
chure from Owens-Corning Fiberglas gives 
complete details on the easy way to install a 
suspended ceiling, with photos and descrip- 
tions of the firm's patterns. Free 


415 Auto-Theft Deterrent А brochure from 
Ped-Al-Loc describes the company's anti-car- 
theft device. The UL-approved lock slides on 
and off a car's brake and gas pedals in sec- 
onds. Free 


416 Satellite TV Buyer's Guide A 24-page 
buyer's guide from Satman gives details about 
free 100-channel satellite TV. The guide also 
outlines how to shop for an earth station. It 
lists the lowest prices on equipment and tells 
how to install your own earth station quickly 
and easily. Free 


417 Quality Cigars Get better cigars at 
better prices. Literature from Thompson Cigar 
Co. lists more than 100 different custom- 
made, factory-fresh cigars, which come di- 
rectly from Tampa, Fla., the nation's fine-cigar 
capital. Free 


418 Appliance Control Booklets from X-10. 
describe how its Powerhouse interface can 
work with an Apple (Ile or IIc) or Commo- 
dore (64 or 128) computer to control all elec- 
trical appliances in your house. The literature 
explores how to control house security, com- 
fort, and energy savings. Free 


419 Camping on Wheels Three full-color 
catalogs from Yellowstone lists its 1986 camp- 
ing vehicles. Catalogs feature family camp- 
ers, mini motor homes, and interior layouts. 
Free 


420 Stud Finder А twofold brochure from 
Zircon International describes the company's 
Electronic Stud Sensor. The sensor electroni- 
cally "sees" through walls to locate studs, 
ceiling joints, headers, and fire stops. The 
battery-operated device also measures wall 
density. Free 


THIS COUPON EXPIRES JUNE 30, 1986 


1 AM ENCLOSING 


$__________for priced items 
$. 1.00 


for handling 


$. — —  — TOTAL REMITTANCE 


Phone (area code) 


Zip 


Please send cash, check, or money order made out to PoPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks’ delivery. 
нн m om om н. 
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THE $5969 ISUZU P'UP. | 
BECAUSE NOT EVERYONE FITS INT) 
A JAPANESE SUBCOMPACT. 


At Isuzu, we don't think it's enough to build some of the 
world’s most affordable, economical and comfortable 


automobiles. We also build an alternative. 
Our PUP pickup. 


Or consider the comfort. This Isuzu P'UP gives 
more leg, head and shoulder room than the front 58 
luxurious subcompact like the Mercedes 190E. 


Of course, if you pick our pickup, you will have @ 
A vehicle that does everything the average Japanese 


lubcompact car does. But without being average. 
consider the price. At $5969, it’s not only 
пе of the lowest priced Japanese trucks, it’s also priced 


For start 


up something. A back seat. j 
Instead there'll be room for the occasional refrige se 
dirt bike or antique dresser. 


As well as room for something far more importan 
bout $2000 less than the average Japanese economy chance to express your individuality 
lu: Or consider the economy. The EPA rates it at [25] hd 
15020 


КРО City and 31 Highwz 
ionomy cars have trouble matching. 


ГА figure that a lot of 


THE FIRST CAR BUILDERS OF JAPAN. 


€ Philip Morris Inc. 1986 


SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


d ры z : 
EN Kings. 8 mg "tar, 0.5 mg Gitotine av per cigarette, ЕТС Report Feb "85, 
om ——_= mace 


